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I  he  dyeing  of  woollen  yarn  is  of  great  importance  in  the  textile  industry,  and  com- 
prises a  large  field. 

The  dyed  yarns  are  employed  for  widely  different  purposes,  and  accordingly  the  demands 
as  to  fastness  properties  are  very  varied. 

Since  the  choice  of  suitable  dyestuffs  and  the  method  of  applying  them  depends  princi- 
pally upon  the  purpose  for  which  the  yarn  is  to  be  employed,  we  shall  divide  our  discussion 
of  yarn  dyeing  under  the  following  heads: 

1.  Yarns  for  heavy  milling. 

2.  Yarns  for  light  soap  milling. 

3.  Yarns  for  water  milling. 

4.  Carpet  yarns,  yarns  for  upholstery  goods  and  curtains. 

5.  Stocking  yarns,  yarns  for  hosiery,  washing  etc. 

6.  Yarns  for  fancy  articles,  knitting  yarns  etc. 

7.  Wool  laces,  woollen  braids  and  bindings. 

8.  Yarns  made  from  fine  wools. 

The  treatment  of  the  yarn  before  dyeing. 

In  order  to  produce  level  and  fast  colours  on  yarn,  the  first  and  principal  requirement 
is  again  the  purity  of  the  goods.  Since  we  have  drawn  attention  to  the  importance  of  the 
washing  of  the  wool  when  dealing  with  the  dyeing  of  loose  wool  (Vol.  II,  page  7  etc.)  we 
need  only  mention  here  that  a  bad  and  unsatisfactory  wool-wash  has  a  bad  influence  on  the 
result  in  whatsoever  stage  of  manufacture  the  dyeing  takes  place.  This  applies,  therefore, 
also  to  wool  yarn  which,  when  manufactured  from  badly  washed  wool,  dyes  unevenly  and 
yields  results  which  are  badly  fixed  and  rub  off. 

The  yarns,  after  spinning,  must  be  further  cleansed:  They  must  be  „extracted",  i.  e. 
freed  from  those  substances  which  have  been  added  to  facilitate  the  spinning  operations.  For 
worsted  yarns,  generally  soap  alone  is  used  for  this  purpose,  whilst  for  carded  yarns  and  also 
different  Cheviot  yarns,  oil,  oleine  and  olive  oil  are  employed. 

In  most  cases,  for  the  better  class  combed  yarns  a  treatment  with  hot  water  is  sufficient, 
whilst  carded  yarns  and  many  Cheviot  and  weft  yarns  containing  a  high  percentage  of  fatty 
substances  are  first  treated  with  alkali,  and  then  the  fatty  compounds  removed  by  washing 
in  water.  It  is  very  difficult,  in  fact  almost  impossible,  to  cleanse  yarns  which  have  been  spun 
with  fats  which  do  not  saponify  easily,  or  with  mineral  oil.  The  use  of  such  products  in 
spinning  cannot  be  too  strongly  condemned,  for  the  disadvantages  consequent  upon  their  em- 
ployment are  out  of  all  proportion  to  the  relatively  small  saving  which  accrues  from  the  sub- 
stitution of  these  substances  in  place  of  Oleine. 

Yarns  which  have  been  spun  with  soap  only,  such  as  the  better  class  worsted  yarns, 
zephyr  yarns  etc.  are  generally  „steeped"  in  the  bundle,  i.  e.  they  are  placed  in  boiling  water 
contained  in  a  suitable  vessel,  and  allowed  to  stay  therein  for  several  hours,  generally  over- 
night. This  steeping  serves  a  two-fold  purpose.  In  the  first  place  it  dissolves  the  soap  con- 
tained in  the  yarn  and  imparts  a  kind  of  decatising  action,  which  counteracts  the  tendency  to 
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felt  during  the  dyeing  operation.  The  wool  fibre  possesses  the  property  of  retaining  any 
position  imparted  to  it  by  a  treatment  with  hot  water  or  steam,  even  when  it  undergoes  further 
treatment  afterwards.  Thus,  the  steeping  fixes  the  individual  wool  fibres  and  prevents  the 
felting  action  which  may  very  easily  take  place  during  the  working  in  the  mordanting  and 
dyeing  operations;  this  tendency  is  especially  noticeable  when  the  dyeing  operations  have 
not  been  carried  out  with  the  necessary  care,  or  have  occupied  too  long  a  time.  Further,  the 
steeping  imparts  to  the  yarn  an  increased  affinity  for  dyestuffs.  Wool  which  has  been  treated 
at  boiling  heat  dyes  much  more  easily,  and  produces  darker  shades  than  wool  which  has  not 
been  so  treated.  When  dyeing  in  a  mechanical  apparatus  the  steeping  may  be  omitted,  since 
here  a  felting  action  cannot  so  easily  take  place. 

For  light  shades  the  yarns  are  not  steeped,  the  results  turning  out  rather  more  level 
without  this  treatment.  On  the  other  hand,  tightly  twisted  yarns  must  always  be  steeped  in 
order  to  prevent  the  curling  up  of  the  yarns.  In  steeping  the  yarn,  the  packing  paper  is 
taken  off  the  bundles  without  cutting  the  bands  which  are  round  them.  The  packing-paper 
is  oftentimes  coloured  and  may  leave  stains  on  the  yarn  which  are  extremely  difficult  to 
remove,  especially  when  the  yarn  has  to  be  dyed  a  light  shade. 

After  steeping,  the  yarn  is  hydroextracted  whilst  still  warm,  when  most  of  the  dissolved 
soap  is  removed.  It  is  then  placed  on  sticks  and  well  washed  in  water  (or  it  may  be  washed 
on  a  special  yarn-washing  machine). 

Carded  yarns  and  all  other  yarns  containing  fatty  substances  are  treated  in  a  bath  of 
Soda  about  l1/2°Tw.  at  a  temperature  of  about  115°  F.  The  yarn  is  worked  in  this  bath  for 
1\i — 1h  hour  until  all  the  fat  has  been  dissolved.  It  is  then  taken  out,  drained,  and  washed 
on  sticks  or  in  the  washing  machine  until  clean.  The  washing  bath  is  used  for  further  lots 
until  it  contains  too  much  fatty  matter  and  dirt,  when  a  fresh  bath  must  be  prepared.  Ex- 
perience has  shown  that  (as  is  the  case  in  washing  raw  wool)  old  wash  baths  work  better 
and  produce  cleaner  results  than  do  fresh  baths. 

The  washing  baths  must  not  be  used  too  hot:  otherwise  the  yarns,  especially  carded- 
yarns,  become  felted.    Also  they  must  not  be  turned  too  often. 

The  quality  of  the  water  plays  an  important  part  in  the  cleaning  of  the  yarn.  If  it 
contains  a  large  proportion  of  lime,  insoluble  lime-soaps  are  formed  which  retard  the  complete 
removal  of  the  fatty  substances.  The  lime-soaps  remaining  on  the  yarn  also  affect  the  following 
dyeing  operations,  and  may  cause  irregular  dyeing,  bad  fixation  of  the  dyestuffs  or  the  resulting 
shades  are  not  fast  to  rubbing  and  milling.  Therefore  if  soft  water  or  condensed  water  is 
not  to  be  obtained  in  sufficient  quantity,  hard  water  must  be  rendered  suitable  by  treatment 
in  a  special  softening  apparatus. 

The  greatest  care  must  be  directed  to  the  cleaning  of  the  yarn  before  dyeing.  Badly 
or  only  partially  cleaned  yarns  not  only  mordant  and  dye  unevenly,  but  the  fastness  of  the 
dyeings  suffers  considerably,  (especially  fastness  to  rubbing,  washing  and  milling).  Finally, 
insufficient  cleansing  of  the  yarn  means  no  saving,  for  the  lesser  initial  expense  is  more  than 
counteracted  by  the  use  of  more  mordant  and  dyestuff. 

Mechanical  Appliances. 

The  methods  employed  for  yarn  dyeing  resemble  in  general  those  employed  for  loose 
wool  and  slubbing.  However,  the  high  requirements  respecting  evenness  and  exactness  of 
the  shades  in  yarn  dyeing,  render  this  branch  a  very  difficult  part  of  the  wool  dyeing  in- 
dustry. Also  there  is  the  further  requirement  that  the  yarns  must  be  in  such  a  condition 
after  dyeing  that  they  can  be  easily  reeled  etc.  They  must  not  be  tangled  or  felted,  so  that 
they  may  run  smoothly  in  the  winding  frames  and  looms. 

Whilst  slight  differences  of  shades  on  loose  material  or  slubbing,  or  uneven  dyeings  are 
easily  rectified  in  the  subsequent  blending  and  spinning,  this  is  impossible  with  yarns,  no 
matter  whether  they  are  to  be  used  as  weft  or  warp. 

If  in  yarn  dyeing  one  individual  thread  differs  from  the  others,  or  if  one  lot  differs  in 
shade  from  another,   the  resulting  woven   goods   will  be   stripy  and  vary  in  shade.    These 
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mistakes   may   be   somewhat   counteracted   in   the  weaving  process  but  cannot  be  completely 
rectified. 

On  the  other  hand,  the  dyeing  of  yarn  must  be  carried  out  as  quickly  as  possible, 
since  a  long  treatment  in  the  dyebath  leads  to  felting  and  entangling  of  the  goods.  Therefore 
a  great  deal  depends  in  yarn  dyeing  upon  the  individual  skill  of  the  dyer.  The  more  exact 
the  shade  obtained  initially,  the  less  shading  is  required  afterwards:  the  shorter  the  duration 
of  dyeing,  the  more  will  the  yarn  be  preserved  in  quality. 

Finally  the  mechanical  influences  at  work  during  the  dyeing  operations  have  an  important 
bearing  on  the  result:  the  material  to  be  dyed,  the  size  and  construction  of  the  dye-vats,  the 
method  of  heating,  and  above  all,  the  personal  skill  of  the  workman  in  the  moving  of  the 
yarn  etc.  All  these  affect  the  resulting  shade,  especially  as  regards  the  quality  of  the  yarn 
and  the  evenness  of  the  colour.  They  are  quite  as  important  factors  as  the  choice  of  dyestuffs, 
the  methods  of  dyeing,  or  skill  of  the  dyer. 

The  ideal  method  of  yarn  dyeing  is  the  dyeing  in  mechanical  appliances,  namely,  in  the 
form  of  cops  or  cheeses.  The  advantages  obtained  by  this  method  are  greater  in  the  case 
of  yarn  than  with  loose  material.  The  most  important  of  these  advantages  are  a  saving  in 
wages  and  the  preservation  of  the  quality  of  the  yarn,  so  that  there  is  no  loss  in  winding. 
Also  in  the  case  of  cops  and  cheeses  there  is  a  saving  in  the  reeling,  because  the  winding  of 
the  yarn  into  hanks  before  dyeing,  and  the  reverse  process  after  dyeing  are  done  away  with. 

On  account  of"  these  advantages  the  dyeing  of  yarn  in  machines  has  been  widely 
taken  up. 

The  dye  vessels  used  in  yarn  dyeing  generally  consist  of  rectangular  wooden  cisterns. 
These  are  more  preferable  than  copper  or  tin-lined  iron  vessels,  since  copper  unfavourably 
affects  the  shade  of  many  dyestuffs,  viz :  the  developing  colours,  and  when  dyeing  in  an  acid 
bath  in  tin-lined  vessels  a  reducing  action  takes  place  which  acts  very  detrimentally  on  Azo 
colours. 

The  size  of  the  dye- vessel  depends  upon  the  quantity  of  the  material  to  be  dyed :  gene- 
rally the  capacity  is  60  to  80  times  the  weight  of  yarn.  The  depth  of  the  vessels  also  depends 
on  the  length  of  reel  of  the  yarn;  about  1ji  of  the  total  depth  ought  to  remain  free  when  the 
yarn  hangs  on  the  dyesticks.  The  width  is  about  3'  to  3' — 6"  so  that  the  workmen  can 
easily  reach  the  yarn  in  the  middle  of  the  vat,  and  the  length  depends  upon  the  amount  of 
goods  to  be  dyed.  Vats  are  often  employed  at  which  2,  4  or  6  workmen  are  engaged  at  the 
same  time.  They  must  be  sufficiently  long  to  allow  space  for  the  workmen  to  turn  the 
yarn  well. 

The  heating  of  the  dye  liquor  is  carried  out  by  means  of  either  direct,  or  better,  of 
indirect  steam.  The  steam  pipes  are  laid  on  the  bottom  of  the  vat  and  consist  generally  of 
copper,  sometimes  also  of  lead.  They  are  so  arranged  that  they  heat  the  liquor  as  evenly  as 
possible;  where  the  steam  first  enters,  the  holes  are  made  smaller  than  at  the  other  end  of 
the  steam  pipe.  This  arrangement  counteracts  the  variation  in  the  heating  capacity  of  the 
steam  caused  by  condensation,  producing  about  the  same  heating  effect  at  one  end  of  the  pipe 
as  at  the  other.  A  very  good  arrangement  is  to  branch  the  steam  along  two  pipes  arranged 
like  a  fork,  each  pipe  being  coiled  several  times  along  the  bottom  of  the  vat  and  exhausting 
through  opposite  sides.  A  perforated  false  bottom  is  often  placed  above  the  steam  pipes: 
this  serves  a  double  purpose,  giving  more  regular  heating,  and  also  prevents  the  yarn  from 
coming  into  contact  with  the  steam  pipes. 

For  the  same  reasons  the  various  leading-in  and  exhaust  pipes  are  often  enclosed  in  a 
casing  of  wood. 

When  dyeing,  372  —  57s  lbs.  of  yarn  are  placed  on  one  d3^estick.  The  dyesticks  must 
be  quite  smooth,  so  that  the  yarn  may  be  turned  with  ease.  Dyesticks  in  the  form  of  laths 
with  rounded  corners  are  also  very  practical.  In  such  a  case  two  sticks  are  generally  used, 
when,  instead  of  turning  each  handful  of  yarn  separately,  by  lifting  one  of  the  laths  the  whole 
of  the  yarn  on  the  stick  may  be  turned  at  once.  In  this  manner  the  yarn  remains  spread 
out  on  the  laths,  and  the  workmen  do  not  require  to  touch  the  hot  yarn  at  all. 
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The  skill  of  the  workman  is  an  important  factor  in  the  working  of  the  yarn,  which  must 
be  done  gently  and  continuously.  Every  hank  must  be  completely  turned;  otherwise  the  yarn 
easily  becomes  twisted  and  only  about  half  the  length  of  the  yarn  is  then  removed  and  placed 
back  into  the  dye  liquor.  The  yarn  must  not  be  thrown  back  into  the  liquor  but  rather  placed 
back;  it  must  also  be  turned  quickly,  in  order  to  prevent  the  cooling  of  the  bath  as  much  as 
possible. 

Besides  the  turning  of  the  yarn,  which  serves  to  give  it  a  fresh  position  in  the  dye 
liquor,  other  movements  are  also  necessary.  After  every  turn,  several  sticks  must  be  taken 
from  one  end  of  the  vat  and  placed  at  the  other  end.  Also,  in  places  where  the  dye  liquor 
is  not  evenly  heated,  the  hanks  on  the  separate  sticks  must  be  moved  as  follows:  The  two 
outside  hanks  on  the  stick  must  be  placed  in  the  middle  and  vice  versa.  By  such  changing, 
during  the  course  of  the  dyeing  process  every  separate  stick  and  hank  occupies  all  the  posi- 
tions of  the  dye  vat.  Where  such  is  not  carried  out  great  risk  is  run  of  producing  uneven 
dyeings,  since  the  best  constructed  dye-vats  often  show  a  difference  of  temperature  in  different 
parts  of  the  vat. 

It  is  easy  to  understand,  when  one  takes  into  consideration  the  sensitive  nature  of  the 
yarns,  especially  such  as  are  produced  from  soft,  easily  felted  and  twisty  material,  and  also 
the  aforestated  advantages  of  machine  dyeing,  that  machines  are  today  very  widely  used  in 
the  dyeing  of  yarns.  Yarns  produced  from  soft  wool  material,  viz:  knitting,  zephyr  and 
carded  yarns,  also  the  finer  counts  in  worsted  yarns,  especially  singles,  are  to-day  very  largely 
dyed  in  machines. 

The  first  kind  of  yarn  is  generally  dyed  by  the  pack-system  of  working.  Where  ne- 
cessary the  yarn  is  previously  washed,  or,  in  case  it  has  only  been  spun  with  soap  it  is  washed 
with  warm  water  in  the  machine  (sometimes  Ammonia  is  added)  until  quite  clean.  The  yarns 
are  evenly  placed  in  the  apparatus  and  the  process  is  carried  out  in  the  usual  manner,  as 
described  for  loose  wool  dyeing.  (Vol.  II,  page  13.)  Care  must  be  exercised  in  the  packing 
of  the  goods  in  the  apparatus  that  no  channels  are  formed,  since  these  would  lead  to  uneven 
results.  All  machines  suitable  for  the  dyeing  of  loose  wool  from  the  simplest,  consisting  of 
a  vat  with  perforated  false  bottom,  running- off  pipe,  pump  etc.  to  those  consisting  of  a  per- 
forated double  cylinder  through  which  the  liquid  changes  from  outside  to  inside  and  vice  versa, 
are  employed  for  yarns  also. 

A  simple  apparatus  that  has  proved  very  successful  consists  of  two  vessels.  These  are 
connected  with  each  other  and  the  pump  in  such  a  manner  that  by  the  reversal  of  the  pump 
or  interchanging  of  valves,  one  vat  circulates  from  above  to  below,  the  other  vat  from  below 
to  above  and  the  reverse.  By  changing  the  direction  of  the  dyeliquor  in  this  manner,  the 
tendency  to  form  channels  is  reduced  to  a  minimum,  and  consequently  the  danger  in  respect 
to  uneven  dyeings  is  also  reduced.  Such  an  apparatus  is  cheap,  simple  in  its  working,  and 
easily  allows  the  patterns  to  be  taken  off  during  dyeing. 

Worsted  yarns,  especially  the  finer  counts,  and  such  yarns  as  are  inclined  to  curl  up, 
are  better  dyed  in  the  form  of  cops  or  cheeses.  These  may  be  dyed  by  the  packing-system 
in  the  machine  described  above.  In  this  case  still  greater  care  must  be  exercised  in  the 
packing  of  the  goods  in  order  to  obtain  an  even  circulation  of  the  dye  liquor  throughout.  On 
account  of  the  more  solid  nature  of  the  goods,  the  liquid  circulates  more  readily  in  those 
places  which  offer  least  resistance.  If  the  packing  is  not  carried  out  with  great  care,  for  which 
purpose  loose  wool  or  sand  is  generally  employed,  the  result  will  be  unsatisfactory  inasmuch 
as  the  cops  and  cheeses  will  appear  uneven  and  streaky. 

On  account  of  this  disadvantage,  this  type  of  machine  is  only  seldom  used  for  dyeing 
cops  and  cheeses. 

N  The  usual  type  of  machine  employed  for  these  goods  is  the  one  in  which  the  cops  etc. 
are  fixed  on  to  perforated  spindles,  the  lower  ends  of  which  are  stuck  on  to  hollow  plugs 
contained  in  a  metal  plate.  The  plates  are  fixed  either  singly,  or  several,  one  above  the  other, 
into  the  dyeing  machine,  in  such  a  manner  that  the  dye  liquor  is  made  to  pass  through  the 
cops  or  cheeses  from  the  inside  to  the  outside  by  means  of  a  circulating  pump.  In  such  a 
machine  as   this  where  the  resistance  is  the  same  throughout,  the  probability  of  level  dyeing 
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and   better   penetration   is   greatly   increased.     Especially   is   this   the    case    when,   as  in  most 
machines  of  this  type,  the  liquor  can  be  made  to  circulate  both  ways. 

In  comparison  with  the  pack-system,  it  must  be  admitted  that  the  manipulation  is  rather 
more  complicated,  and  the  output  is  smaller;  the  filling  and  taking  off  of  the  cops  requires 
considerable  practice  and  more  labour. 

Probably  for  this  reason  the  dyeing  of  loose  wool  in  the  form  of  cops  has  not  been 
developed  to  that  extent  in  practice  as  was  to  be  expected.  The  chief  shades  dyed  in  this 
manner  are  mode  shades,  where  bulk  is  limited. 

Wood  is  the  most  suitable  material  to  use  in  the  construction  of  dyeing  machines.  Iron 
machines  and  pipes  are  not  to  be  recommended,  since  iron  tends  to  dull  the  shade  of  several 
colours;  with  light  shades  there  is  also  a  danger  of  forming  spots  and  stains.  Machines  made 
of  bronze,  nickeline,  and  also  of  copper  have  proved  very  satisfactory,  but  are  very  expensive. 
When  dyeing  in  copper  machines,  particularly  the  developing  dyestuffs,  a  slight  addition  of 
Sulpho  Cyanide  of  Ammonia  to  the  bath  must  be  made,  in  order  to  counteract  the  unfavourable 
action  of  the  copper  on  the  dyestuff. 

In  all  cases  of  machine  dyeing  care  must  be  taken  to  have  the  dyestuff  in  perfect 
solution.  This  is  of  greater  importance  in  the  dyeing  of  yarn  than  when  dyeing  loose  wool 
or  slubbing,  since  in  the  first  case  the  requirements  as  to  the  evenness  are  much  higher.  In 
machine  dyeing  every  cop  acts  as  a  filter,  and  any  undissolved  dyestuff  is  deposited  on  the 
outside  of  the  cops,  causing  them  to  be  uneven  and  not  fast  to  rubbing. 

To  obtain  a  perfect  solution  of  the  dyestuff,  a  good  soft  water  is  necessary.  Where 
such  is  not  at  hand,  condensed  water  may  be  used;  hard  water  should  be  freed  from  lime  in 
a  special  water -softening  apparatus. 

In  cop  dyeing,  acid  dyestuffs  and  also  chrome  developing  dyestuffs  are  employed.  The 
former  are  mostly  used  for  dyeing  fine  counts.  For  the  purpose  of  cleansing,  the  cops  are 
"steeped"  for  a  short  time  in  hot  water  (on  the  perforated  spindles). 

Where  the  machine  is  provided  with  a  reserve  cistern  it  is  best  to  work  in  the  old 
liquor,  to  which  the  smallest  addition  of  dyestuff  may  be  made  to  the  boiling  liquor  during 
circulation.  When  working  in  a  fresh  bath  it  is  advisable  to  increase  the  quantity  of  Glauber's 
salt  and  diminish  the  amount  of  acid.  Also  the  bath  ought  to  be  lukewarm  only  when  entering 
the  goods  and  then  slowly  raised  to  the  boil. 

As  is  the  case  in  hank  dyeing  so  also  when  dyeing  worsted  yarn  in  cops,  it  is  more 
difficult  to  employ  developing  dyestuffs  than  acid  dyestuffs.  The  strong  yarns  necessary  for 
gentlemen's  suitings  generally  contain  a  high  percentage  of  spinning  grease  which  must  be 
removed  before  dyeing.  The  cops,  on  the  perforated  spindles,  are  treated  for  '/*  of  an  hour 
at  90 — 100°  F.  with  a  liquor  containing  about  3°/0  Soda  and  3°/0  Ammonia;  they  are  then 
washed  immediately  in  lukewarm  water. 

In  consequence  of  their  containing  a  much  larger  quantity  of  grease,  the  dyeing  of 
carded-yarn  cops  presents  still  greater  difficulties.  Such  goods  are  very  carefully  washed  with 
strong  soda  and  ammonia  liquors,  and  afterwards  well  washed  in  several  warm  waters.  This 
is  absolutely  necessary  in  order  to  obtain  satisfactory  dyeings. 

Besides  the  above  named  dyeing  machines,  in  all  of  which  the  same  principle  is  dis- 
played, viz:  the  material  remains  stationary  while  the  dye  liquid  is  circulated  through  it,  there 
are  other  yarn  dyeing  machines  in  which  the  turning  of  the  yarn  in  the  hank  is  carried  out 
by  mechanical  means.  The  simplest  form  consists  of  a  dye -vat  in  which  the  dyesticks  are 
replaced  by  porcelain  rollers.  By  means  of  a  common  drive  these  rollers  may  be  revolved, 
and  thus  the  yarn  may  be  continually  turned. 

A  different  type  of  machine,  but  constructed  on  the  same  principle,  is  the  yarn  dyeing 
machine  of  Klauder-Weldon.  This  consists  of  two  disc-like  wheels  fixed  on  to  the  same 
horizontal  axle.  At  the  circumference  and  a  little  lower  than  the  middle  of  these  discs  are 
fixed  arrangements  for  holding  the  dyesticks.  The  hanks  of  yarn  are  hung  on  the  sticks;  one 
end  on  the  outer  and  the  other  on  the  inner  circle,  in  such  a  manner  as  to  form  an  acute 
angle  with  the  direction  of  the  radius  of  the  discs.  Along  with  the  movement  of  the  machine, 
the  lower  part  of  which  travels  through  the  dye  liquor  contained  in  a  trough,  the  sticks 
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containing  the  yarn  are  also  gradually  revolved.  Thus  the  yarn  is  continually  changing  position. 
The  whole  apparatus  is  enclosed  in  a  wooden  case  in  order  to  prevent  the  cooling  of  the 
liquor  as  much  as  possible.  This  machine  is  easily  manipulated  and  is  very  suitable  for  the 
dyeing  of  large  quantities  in  standard  shades. 

The  dyeing  of  yarn  in  machines  deserves  consideration  on  account  of  the  cheaper  method 
of  working  due  to  the  replacement  of  hand  labour  by  mechanical  appliances.  Another  important 
consideration  is  the  fact  that  goods  dyed  in  dyeing  machines  wind  better,  have  a  better  handle, 
and  are  less  felted  and  tangled  than  goods  dyed  in  the  open  beck.  Further,  it  is  possible  by 
means  of  mechanical  appliances  to  dye  very  fine  counts  in  the  form  of  cops  or  cheeses;  when 
dyed  by  hand  in  the  open  beck  such  goods  are  extremely  difficult  to  work,  and  the  process 
is  always  attended  by  considerable  loss  in  winding  and  weaving. 

For  this  reason  it  is  to  be  expected  that  mechanical  appliances  will  gradually  increase 
their  hold  on  the  Textile  Industry. 


The  dyeing  of  yarn  for  heavy  milling. 


The  dyeing  of  yarn  for  heavy  milling'. 

For  gentlemen's  suitings  generally  worsted  yarns  are  used,  and  carded  yarns  only  rarely 
employed.  The  requirements  as  to  fastness  are  about  the  same  as  those  described  for  loose 
wool  and  slubbing  (for  heavy  milling)  since  the  aftertreatment  of  goods  dyed  in  the  yarn  remains 
almost  identical  with  the  finishing  processes  of  materials  which  have  been  dyed  in  other  pre- 
paratory stages.  It  is  especially  necessary  that  yarns  which  are  to  be  manufactured  into 
suitings,  stand  milling,  decatising  and  pressing  without  their  shade  being  impaired,  and  without 
their  colour  bleeding  into  white;  moreover,  the  carded  yarns  will  have  to  withstand  the  process 
of  carbonising. 

Since  generally  better  materials  are  referred  to,  the  fastness  to  wearing  has  to  be 
especially  satisfactory,  viz:  fastness  to  light,  perspiration,  alkali  and  rubbing. 

On  account  of  these  properties,  the  method  of  dyeing  and  the  dyestuffs  themselves  which 
are  suitable  for  dyeing  yarns  for  men's  suitings  are,  generally  speaking,  the  same  as  those  for 
loose  wool  and  slubbing.  As  was  pointed  out  at  the  beginning  of  the  last  chapter,  great 
attention  must  be  paid  to  the  evenness  and  to  the  exact  matching  of  the  colours  in  the  first 
place,  and  in  the  second  place  to  the  preservation  of  the  quality  of  the  yarns,  which  is  of 
course  of  great  moment  in  reeling  and  manufacturing.  These  requirements  are  seemingly  in 
contradiction:  fast  colours  require  a  lengthy  dyeing  operation  and  even  shades  are  only 
obtainable  by  continuous  working;  it  is  a  well-known  fact,  however,  that  continuous  boiling 
tends  to  "felt"  the  material  and  continuous  working  entangles  the  yarns.  Moreover,  exact 
matching  entails  often  the  addition  of  dyestuff  and  thus  lengthens  the  dyeing  operation. 

For  all  these  reasons,  the  fast  dyeing  of  yarns  is  one  of  the  most  difficult  branches  of 
the  dyeing  industry. 

The  proper  selection  of  the  dyeing  methods  and  the  colours  is  consequently  of  the 
greatest  importance.  In  order  to  obtain  the  same,  or  nearly  the  same,  final  results  as  regards 
fastness  properties,  the  one  bath  method  must  be  considered  preferable  to  the  working  in  two 
baths,  for  the  shortness  of  the  dyeing  operation  is  closely  connected  with  the  preservation  of 
the  material  and  obviates  the  felting  and  entangling  of  the  yarns.  For  the  same  reason  well 
equalising  dyestuffs  are  to  be  preferred  to  those  which  equalise  with  difficulty,  even  if  the  latter 
are  cheaper;  the  former  are  distinctly  surer  in  their  application  and  yield  more  even  results. 
Likewise  powder  dyestuffs  are  preferable  to  paste  colours  and  artificial  dyestuffs  to  natural 
woods  and  extracts;  for  in  both  cases  it  is  more  difficult  to  dye  to  pattern,  and  the  quicker 
the  result  is  obtained,  the  more  the  yarns  are  preserved. 

On  account  of  these  considerations,  for  the  fast  dyeing  of  yarns  the  Chrome  Developing 
Colours  will  have  to  be  named  as  the  most  important  ones;  their  advantages  are  that  the 
dyeing   process  is  shortened,  only  one  bath  used,  and  the  quality  of  the  material  maintained. 

For  this  reason  natural  dyestuffs  and  also  Mordant  and  Alizarine  dyestuffs  have  been 
greatly  superseded  by  Chrome  Developing  Colours  for  the  purpose  of  fast  yarn  dyeing.  The 
dyeing  operation  is  carried  out  in  the  usual  manner  by  boiling  the  yarns  with  the  dyestuff 
solution  and  the  addition  of  Glauber's  salt  and  Sulphuric  acid  or  Acetic  acid;  before  adding 
the  metal  salt  the  yarn  is  lifted,  part  of  the  liquid  allowed  to  run  away  and  replenished  with 
cold  water  (so  that  the  bath  does  not  show  a  temperature  of  more  than  141 — 160°  F),  then  the 
metal  salt  is  added,  the  yarn  re-entered,  and  the  temperature  again  raised  to  the  boil.  Staple 
colours  such  as  Black,  Blue  and  Brown  are  often  developed  in  a  special  developing  bath;  in 
this  case  both  the  dyebath  and  the  developing  bath  are  used  for  further  lots,  which  accelerates 
the  dyeing  and  moreover  saves  steam. 

On  account  of  their  solubility,  the  Chrome  Developing  Colours  are  very  suitable  for  the 
production  of  fast  shades  on  cops.  The  most  important  products  of  this  series  are:  Acid 
Alizarine  Red  G,  B,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Brown  B,  BB  and  K,  Acid 
Alizarine  Grey  G,  Acid  Alizarine  Blue  Black  3B,  Alizarine  Yello  v  GGW,  Mordant  Yellow  O, 
Chromotrope  F4B,  FB,  Fast  Mordant  Blue  B,  R,  Acid  Alizarine  Black  R,  RG,  SN,  SNT.  The 
goods  are  entered  fairly  cold  into  the  bath  which  is  prepared  with  Glauber's  salt  and  Acetic 
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acid,  the  temperature  slowly  raised  to  the  boil  and  boiling  continued  for  3/4  hour.  Very  light 
shades  are  best  exhausted  with  Acetic  acid;  whilst  for  dark  shades  the  addition  of  Formic 
acid  or  Sulphuric  acid  is  essential.  The  acid  is  best  added  through  a  dripping  funnel,  in  order 
to  obviate  too  rapid  an  exhaustion  of  the  dyestuffs. 

Before  chroming,  the  bath  is  slightly  cooled  and  the  well -dissolved  chrome  solution 
added  through  a  dripping  apparatus.  After  boiling  for  3/4  of  an  hour,  the  dyeing  operation  is 
finished,  and  the  goods  can  then  be  rinsed  in  the  same  machine. 

Colours  which  do  not  exhaust  well  in  deep  shades,  such  as  Acid' Alizarine  Brown, 
require  another  bath  for  chroming,  which  improves  the  appearance  of  the  cops.  For  Chromo- 
tropes,  the  addition  of  Lactic  acid  and  Sulphuric  acid  to  the  chrome  bath  is  advantageous, 
since  it  improves  the  fastness  to  milling.  It  is  advisable  to  let  the  Bichrome  act  by  itself  for 
1li  of  an  hour,  and  then  to  add  the  Lactic  acid  slowly. 

When  dyeing  yarns  with  Alizarine  Colours  on  a  mordant  the  following  procedure  is 
to  be  observed  in  order  to  preserve  the  quality  of  the  material  and  obtain  fast  results:  The 
dyebath  is  prepared  for  light  and  medium  shades  with  Acetate  of  Ammonia  and  the  dyestuff 
solution,  which  is  added  to  the  bath  through  a  sieve.  For  darker  shades  the  Acetate  of 
Ammonia  can  be  dispensed  with.  The  wet  yarn  is  entered  at  about  85° F,  worked  for  some  time 
at  this  temperature,  then  the  latter  is  gradually  raised  whilst  working  continually.  At  140 — 160°  F 
the  Acetate  of  Ammonia  begins  to  dissociate  and  the  liberated  ammonia  to  evaporate :  on 
the  other  hand,  the  remaining  Acetic  acid  brings  about  the  absorption  of  the  dyestuff  on  the 
fibre.  It  is  however,  necessary,  that  at  this  temperature  the  yarn  is  especially  well  worked. 
The  temperature  is  then  slowly  raised  to  near  boiling  point,  but  need  not  actually  reach 
212°  F.  The  goods  are  worked  for  V/i  hours  at  203°  F  whilst  adding  from  time  to  time 
Acetic  acid,  in  order  to  exhaust  the  colours.  The  fixation  of  very  deep  shades,  especially 
Brown,  Red  and  Orange,  is  completed  by  the  addition  of  some  Bichrome,  Fluoride  of  Chrome 
or  even  Bluestone. 

If  dyestuff  additions  are  required,  the  yarn  must  be  lifted  out  of  the  bath,  the  latter 
cooled  to  122  or  140°  F,  then  the  dyestuff  is  added,  the  yarn  re-entered,  and  dyed  to  shade  at  203°  F. 

The  variety  of  the  colours  suitable  for  the  fast  dyeing  of  yarns  is  the  same  as  that  for 
the  fast  dyeing  of  loose  wool.  Besides  white,  the  principal  colours  are  Black,  Blue  and  Brown; 
then  Grey   and  fancy  shades;    finally,   viz:    more   rarely,   Green,   Olive,    Claret  and  Copper. 

White   and  Pearl. 

White  and  Pearl  shades  have  been  described  in  Volume  II  whilst  discussing  the  colours 
suitable  for  loose  wool  for  buckskins  and  melanges;  we  therefore  need  only  refer  to  the 
former  chapters,  since  the  methods  of  producing  White  and  Pearl  on  yarn  remain  the  same 
as  those  for  loose  wool. 

In  order  to  enhance  the  evenness  of  the  results,  wet  stoving  is  seldom  resorted  to  for 
yarns,  and  they  are  best  bleached  in  the  sulphur  stove.  For  this  purpose  the  yarn  is  worked 
in  a  soap  bath  to  which  some  Methyl  Violet  or  Violet  Crystals  has  been  added,  for  about 
1li  an  hour,  then  well  and  evenly  hydroextracted,  and  finally  exposed  in  a  stove  to  the 
action  of  Sulphurous  acid  produced  by  the  combustion  of  Sulphur.  In  order  to  avoid  stripy 
results,  great  attention  must  be  paid  to  the  even  hydroextraction  and  it  is  advisable  to  change  the 
bundles  in  the  hydroextractor  several  times;  moreover,  the  yarn  must  not  be  hung  too 
closely  together  in  the  stove,  so  that  the  bleaching  action  of  the  Sulphurous  acid  has  an 
even  access  everywhere. 

In  place  of  Methyl  Violet,  which  is  very  fugitive,  the  much  faster  Fast  Acid  Blue  R  is 
often  employed;  although  this  colour  does  not  exhaust  as  well  in  the  soap  bath  as  the  Methyl 
Violet,  still  no  great  loss  of  dyestuff  is  caused  when  using  the  soap  baths  over  again. 

When  bleaching  with  Peroxide  of  Hydrogen,  the  yarn  is  first  worked  several  times 
in  the  liquid  (containing  30 — 50°/o  of  Peroxide  of  Hydrogen  and  made  alkaline  with  some 
ammonia)  and  then  immersed  for  5 — 6  hours  in  it;  after  rinsing,  it  is  tinted  in  a  fresh 
bath  with  some  Methyl  Violet  and  2°/0  Acetic  acid.     In  a  similar  manner  the  bleaching  process 
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is  carried  out  with  Sodium  Peroxide;  in  this  case  the  bleaching  liquid  is  slightly  acidified 
with  Sulphuric  acid  and  some  Fast  Acid  Blue  R  or  Fast  Acid  Violet  A2R  added  to  it;  the 
second  bath  is  therefore  done  away  with. 

The'  fastest  Pearl  shades  are  obtained  by  bleaching  with  Hydrosulphite  and  shading 
with  Indigo  MLB/R  Vat  I.  A  vessel  containing  about  200  gallons,  is  filled  with  water  and 
then  heated  to  113—122°  F,  to  which  are  added  6-8  lbs.  of  Hydrosulphite  O  and  1— 2'/2  ozs.  of 
Indigo  MLB/R  Vat  I.  The  bath  is  stirred  up  well,  and  the  evenly  wetted  yarn  entered  upon 
bent  rods;  it  is  worked  for  some  time  and  then  immersed  for  x/a — 1  hour  under  the  surface 
of  the  liquid.  Finally,  the  yarn  is  lifted,  squeezed  and  oxidised  with  cold  water.  After 
oxidising,  it  is  rinsed,  hydroextracted  and  dried. 


Bleached  with  Hydrosulphite  O 
and  shaded  with  Indigo  MLB/R  vat  I. 


Pearl  shades  which  are  not  quite  as  fast  to  light  and  wearing  as  those  described  above, 
but  which  are  considerably  faster  than  those  obtained  with  Methyl  Violet  in  a  soap  bath,  are 
produced  with  Fast  Acid  Blue  R  in  a  bath  containing  Sulphurous  acid.  This  bath  is  prepared 
with  10°/o  Bisulphite  crystals,  4°/0  Sulphuric  acid,  and,  according  to  shade,  0,01  to  0,2% 
Fast  Acid  Blue  R.  The  yarn  is  entered  cold,  the  liquid  gradually  raised  to  140°  F,  and  the 
shade  obtained  by  working  for  1  hour  at  this  temperature.  Pearl  shades  obtained  in  this 
way  answer  all  requirements  as  regards  wearing,  milling  and  light.  If  the  shade  of  Fast 
Acid  Blue  R  is  not  quite  up  to  pattern,  it  may  be  shaded  with  Patent  Blue  A  or  Fast  Acid 
Violet  A2R. 


0,17,  Fast  Acid  Blue  R 

10°/o  Bisulfite  of  Soda  crystals 
4°/o  Sulphuric  Acid. 


Grey   and   Drab. 

For  fast  Grey  and  Drab  shades  on  worsted  yarn,  for  men's  suitings,  it  is  advisable  to 
point  the  yarns  in  a  Hydrosulphite  vat  and  then  dye  them  to  shade  with  Fast  Red,  Yellow 
and  Brown  dyestuffs.  In  this  way  shades  are  obtained  which  excel  in  every  other  combi- 
nation as  regards  fastness  to  wearing;  and  moreover,  the  hydrosulphite  vats  work  so  evenly 
that  no  difficulty  will  be  experienced  in  pointing.  This  method  of  pointing  with  Indigo  is 
especially  applicable  for  Pearl,  Silver  and  Grey  shades.  A  full  description  of  the  process 
will  be  given  in  the  following  chapter  when  discussing  the  production  of  blue  shades  on 
worsted  yarn,  and  we  therefore  refrain  here  from  further  comments. 

Pearl  and  Silver  Grey  on  Indigo  bottom  are  obtained  with  Acid  Rosamine  A,  Fast 
Acid  Blue  R,  Acid  Alizarine  Grey  G,  Patent  Blue  A  and  others.  On  account  of  the  small 
percentage   of  dyestuff  required    and   their  general  satisfactory  fastness   to  milling,   it  is  suffi- 
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On  Indigo  bottom: 
0,4°/o  Acid  Alizarine  Grey  G 
0,07  °/o  Alizarine  Red  1WS  powder 
0,015  "/o  Alizarine  Yellow  GGW  powder 

10°/o  Glauber's  salt,  3°/o  acetic  acid 

0,5  °/o  bichrome,  0,5  °/o  lactic  acid. 
) 


cient  in  rrSS  cases  to  dye  in  an  acid  bath  without  any  aftertreatment.  The  dyeing  operation 
is  best  car«d  out  in  an  Acetic  acid  bath  because  the  Indigo  bottom  might  easily  be  slightly 
affectedyffnen  using  Sulphuric  acid. 

Dronounced  Grey  shades  are  obtained  on  Indigo  with  Alizarine  Red  1WS,  Alizarine 
Yellow  GGW  and  Acid  Alizarine  Grey  G.  It  is  most  advantageous  to  use  an  Acetic  acid 
bath  and  to  develop  the  colour  according  to  depth  of  shade  with  0,1 — 1  °/0  of  Bichrome  and 
equal  amounts  of  Lactic  acid.  The  addition  of  the  latter  protects  the  Indigo  bottom  against 
the  destructive  action  of  the  Bichrome. 

Drab  and  brownish  fancy  shades  are  obtained  in  a  similar  manner  by  altering  the 
preparation  of  the  various  Chrome  Developing  Colours,  which  may  be  supplemented  — 
especially  for  pronounced  brown  shades  —  with  Acid  Alizarine  Brown  B. 


On  Indigo  bottom: 
0,15  °/o  Acid  Alizarine  Grey  G 
0,3  °/o  Alizarine  Red  1WS  powder 
0,4  °/o  Acid  Alizarine  Brown  B 
0,3  °/o  Mordant  Yellow  O 
10°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 
1  °/9  bichrome,  1  °/0  lactic  acid. 


All  combinations  equalise  well  and  can  be  worked  comparatively  quickly,  so  that  the 
quality  of  the  yarn  is  not  impaired. 

If  the  fastness  to  light  need  not  be  of  quite  so  high  an  order,  the  bottoming  with  Indigo 
can  be  dispensed  with,  and  the  shade  produced  by  the  one  bath  method  with  Chrome  Devel- 
oping Colours,   or  by   the  two  baths   method   on    mordanted  material  with  Alizarine  colours. 

In  the  first  case  the  principal  ingredients  for  Grey  shades  are:  Acid  Alizarine  Grey  G 
or  Acid  Alizarine  Blue  Black  B  and  3B,  which  are  shaded  with  Milling  Blue  2R,  Patent 
Blue  A,  Acid  Alizarine  Red  G,  Acid  Alizarine  Grenade  R,  Alizarine  Yellow  GGW  and 
Mordant  Yellow  O.  The  yarns  are  dyed  in  a  bath  containing  10%  of  Glauber's  salt  and  3—5% 
of  Acetic  acid;  the  material  is  entered  at  104— 122°  F.,  worked  for  10  minutes  at  this  temperature, 
then  the  bath  raised   to   the  boil  within  1ji   an  hour   and  boiled  for   l/a  an  hour.    In  order  to 


l,25°/o  Acid  Alizarine  Blue  Black  B 
0,12  °/o  Acid  Alizarine  Grenade  R 
0,08  "/o  Mordant  Yellow  O 

20°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 
2  °/o  bichrome. 


The  dyeing  of  yam   for  heavy  milling. 


13 


exhaust  the  dyestuff,  2%  of  Sulphuric  acid  are  finally  added,  and  boiling  continued  for 
another  '/2  hour,  after  which  the  shade  is  developed,  according  to  depth,  with  l\i — l'/a°/o 
of  Bichrome. 

Combinations  of  Fast  Mordant  Blue  R  and  B,  Acid  Alizarine  Red  G  and  Alizarine 
Yellow  GGW  powder  dyed  in  the  same  way  as  described  above,  yield  shades  which  are  very 
fast  to  light. 


0,2  "/o  Alizarine  Yellow  GGW  powder 
0,05  "/o  Fast  Mordant  Blue  B 
0,5  °/o  Acid  Alizarine  Brown  B 
10°/o  Glauber's  salt,  5p/o  acetic  acid 
2°/o  sulphuric  acid 


l,5°/o  bichrome. 


The  same  colours  may  be  used  for  Drab  and  fancy  shades;  they  may  also  be  obtained 
equally  fast  with  Acid  Alizarine  Brown  B  shaded  with  Fast  Mordant  Blue  R  and  B  or  Acid 
Alizarine  Blue  Black  B  and  3B,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW. 


1,5  °/o  Chromogene  I 
0,04  °/o  Patent  Blue  A 

20°/0  Glauber's  salt,  4°/o  sulphuric  acid 


2°/o  bichrome. 


Drab  shades  produced  with  Chromogen  I  with  the  addition  of  Alizarine  Red  1WS, 
Mordant  Yellow  O,  Alizarine  Yellow  GGW,  Patent  Blue  A,  Fast  Acid  Violet  A2R,  are  also 
distinguished  for  evenness  and  fastness  to  milling.  These  combinations  can  be  dyed  in  a 
Sulphuric  acid  bath  without  any  difficulty.  In  order  to  develop  the  fastness  of  the  Chromogen 
shades  perfectly,  more  Bichrome  ist  required,  and  the  developing  bath  must  be  kept  strongly 
acidified.  As  regards  fastness  to  light,  these  shades  are  inferior  to  those  produced  with  Fast 
Mordant  Blue  B  and  Acid  Alizarine  Brown  B,  but  in  a  great  many  cases  the  fastness  to  light 
is  quite  sufficient. 


2  /o  bichrome,  l,5°/o  tartar 
2,68  °/o  Alizarine  Blue  A  paste 
0,8  °/o  Alizarine  Brown  paste 
0,16  °/o  Ceruleine  S  powder 
2X5  °/o  acetic  acid. 


Drab  shades  obtained  with  Alizarine  Colours  show  a  similar  degree  of  fastness  to 
light  and  milling.  In  order  to  produce  even  results,  the  yarn  is  first  mordanted  with  Bi- 
chrome and  Tartar  or  with  Fluoride  of  Chrome  and  Oxalic  Acid,  and  then  dyed;  for  Grey 
and  Bluish  shades  Alizarine  Blue  A  and  DNW  are  employed;    for  Drab  and  Brownish  tints, 
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2"/o  bichrome,   1,5  °/o  tartar 


0,85  °/u  Alizarine  Blue  A  paste 
1,3  %  Alizarine  Brown  paste 
0,5  °/o  Alizarine  Yellow  GGW  paste 

2X5°/o  acetic  acid. 


Alizarine  Brown  is  the  principal  ingredient,  which  can  be  shaded  according  to  requirements 
with  Alizarine  Red  1WS,  Alizarine  Orange  in  powder,  Alizarine  Yellow  GGW  and  Ceruleine 
S  powder.  Certain  precautions  are  necessary  both  in  dyeing  and  in  adding  the  dyestuff  in 
order  to  preserve  the  yarn  and  obtain  even  results;  we  refer  to  the  instructions  given 
on  page  10. 

Since  the  production  of  lighter  and  Drab  shades  with  Alizarine  Colours  is  liable  to 
impair  the  quality  of  the  yarn  on  account  of  the  length  of  time;  moreover,  since  steam  and 
wages  are  to  be  taken  into  consideration,  and  finally,  since  the  results  are  in  no  way 
superior,  but  if  anything,  inferior  to  the  Chrome  Developing  Colours,  it  is  quite  evident  that 
the  latter  have  practically  superseded  the  former  for  light  fancy  shades. 


Brown. 
Fast  Brown  shades  on  worsted  yarn,  if  to  be  dyed  on  a  mordant,  are  best  produced 
with  Alizarine  Brown.  For  medium  shades  the  yarn  is  mordanted  with  Bichrome  and  Tartar; 
for  dark  shades,  with  Bichrome,  Lactic  Acid  and  Sulphuric  Acid  or  with  Bichrome  and 
Formic  acid,  and  attention  must  be  paid  to  increasing  the  mordant  sufficiently  for  dark  shades. 
The  dyebaths  for  yarns  are,  comparatively  speaking,  very  dilute,  and  tend  therefore  to  weaken 


4°/o  bichrome,  3°/o  tartar 


■-r    r -— — -'——— — — "■ *B  W. 

10°/o  Alizarine  Brown  paste 
1.2%  Alizarine  Blue  A  paste 
0,3%  Alizarine  Yellow  GGW  powder 

2X5  °/o  acetic  acid 
1  °/o  bichrome. 


the  mordants.  For  this  reason  it  is  advisable  to  use  rather  stronger  mordant  baths  than  for 
loose  wool  and  slubbing,  in  order  to  fix  the  same  amount  of  Chrome  on  the  fibre.  If  the 
yarn  is  not  sufficiently  mordanted,  the  dyestuffs  cannot  be  fixed  completely,  and  therefore 
shades  are  obtained  which  bleed  in  milling,  especially  Alizarine  Brown. 

Alizarine   Brown  is  dyed  with  the  addition   of  Acetic  Acid  and  shaded  with  Alizarine 
Orange  N,  Alizarine  Red  1WS,  Alizarine  Blue  A,  DNW,  Ceruleine  S  and  Mordant  Yellow  O. 


3,5  %  Acid  Alizarine  Brown  BB 
0,1  °/o  Acid  Alizarine  Red  G 
0,15°/o  Fast  Mordant  Blue  B 

10°/o  Glauber's  salt,  3°/o  sulphuric  acid 
3°/o  bichrome. 


The  dyeing  of  yarn  for  heavy  milling. 
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Full  shades  are  best  aftertreated  with  Bichrome   or  Fluoride  of  Chrome,    which  enhances  the 
fastness  to  milling  and  bleeding. 

Of  the  Chrome  Developing  Colours,  Acid  Alizarine  Brown  must  in  the  first  place  be 
mentioned,  which  is  dyed  with  the  addition  of  10°/o  of  Glauber's  salt  and  3— 5°/0  of  Acetic 
acid  to  which  finally  2°/0  of  Sulphuric  acid  are  added;  or  it  is  dyed  direct  with  3 — 4°/0  of 
Sulphuric  acid  and  developed  according  to  depth  of  shade  with  1,5  to  3,5 °/0  of  Bichrome. 
For  shading,  nearly  all  Chrome  Developing  Colours  can  be  used.  In  order  to  redden  the 
shade  Alizarine  Red  1WS,  Acid  Alizarine  Red  G  or  B,  Acid  Alizarine  Grenade  R;  for  dar- 
kening, Acid  Alizarine  Blue  Black  B  and  3  B,  Acid  Alizarine  Black  R  and  Fast  Mordant  Blue  B 
and  R;  for  making  the  shade  yellower,  Milling  Yellow  O  and  Alizarine  Yellow  GGW  are  employed. 


3,25%  Acid  Alizarine  Brown  B 

1%  Mordant  Yellow  O 
0,15°/,,  Alizarine  Red  1WS  powder 
10°/o  Glauber's  salt,  3°/o  sulphuric  acid 


3,5%  bichrome. 


Here  also  it  will  be  found  that  the  shades  obtained  with  Chrome  Developing  Colours 
when  compared  with  those  of  Alizarine  dyestuffs  leave  the  quality  of  the  yarn  much  more 
free  and  pliable;  moreover  the  results  are  cheaper,  and  superior  as  regards  fastness  to 
milling  and  light. 


0,65%  Acid  Alizarine  Red  G 
0,65  °/o  Mordant  Yellow  O 
0,65%  Fast  Mordant  Blue  R 

10°/o  Glauber's  salt,  5°/o  acetic  acid 
2%  sulphuric  acid 


1,5  °/o  bichrome. 


Of  equal  value  are  Brown  shades  with  a  combination  of  Fast  Mordant  Blue  R  and  B 
or  Acid  Alizarine  Blue  Black  3B  with  Acid  Alizarine  Red  G,  B,  Acid  Alizarine  Grenade  R 
and  Mordant  Yellow  O.  These  combinations  are  especially  suitable  for  the  production  of 
light,  fancy  and  olive  shades. 


On  Indigo  bottom: 
1,5%  Mordant  Yellow  O 
2,5%  Acid  Alizarine  Brown  B 
0,8%  Alizarine  Red  1WS  powder 

10°/o  Glauber's  salt,  5%  acetic  acid 
2%  sulphuric  acid 
3%  bichrome,  2%  lactic  acid. 


Finally,  Brown  shades  are  produced  by  using  Acid  Alizarine  Brown  B,  Alizarine 
Red  1WS  and  Mordant  Yellow  O  on  Indigo  bottom.  This  method,  which  is  especially 
applicable  to  dark  and  olive  Browns  yields  results  which  answer  all  requirements  as  to  fastness 
to  wearing  and  milling. 
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Blue. 

For  the  production  of  fast  blue  shades  on  yarn  suitable  for  milled  goods,  Indigo  must 
be  mentioned  in  the  first  place.  The  application  of  the  Hoechst  Hydrosulphite  Vat  preserves 
the  quality  of  the  yarn  in  comparison  with  all  other  dyeing  methods,  considerably,  so  that 
Indigo  ought  really  to  be  preferred  to  any  other  combination. 


Indigo  dyed  in  the  Hydrosulphite  vat  with 
Indigo  MLB  vat  I. 


Worsted  yarn  and  similar  textures  are  dyed  with  Indigo  in  an  open  vessel  in  a  similar 
way  to  loose  material.  The  composition  of  the  Hydrosulphite  or  Fermentation  vat  remains 
the  same,  but  the  handling  of  the  goods  is  slightly  altered.  The  dye-vessels  themselves  also 
resemble  those  suitable  for  wool  and  described  in  Vol.  II,  page  20.  The  yarn  is  placed  on 
cords  or  shaped  rods,  and  is  moved  about  on  these  under  the  surface  of  the  liquid. 


Indigo  dyed  in  the  Hydrosulphite  vat  with 
Indigo  MLB  vat  I. 


Instead  of  the  simple  sticks  or  bent  rods,  there  are  now  in  some  places  special  machines 
constructed  for  yarn  dyeing.     The  following  sketch  illustrates  one  of  these  appliances  : 


Wooden  laths  about  2  inches  thick  with  rectangularly  bent  iron  ends,  are  placed  across 
the  width  of  the  vat;  they  carry  in  regular  intervals,  7  pegs,  8  inches  long,  which,  when 
immersing  the  laths,  stand  a  few  inches  out  of  the  liquid,  so  that  the  operator  can  handle  any 


The  dyeing  of  yarn  for  heavy  milling. 
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On  Indigo  bottom: 
0,15%  Alizarine  Yellow  GGW  powder 
10°/o  Glauber's  salt,  5%  acetic  acid 


0,5  %  bichrome,  0,5  °/o  lactic  acid. 


yarn  bundles  resting  on  the  laths  between  each  individual  peg.  When  dyed,  each  bundle  is 
taken  separately  from  the  carrier  and  squeezed  at  once.  The  same  squeezing  appliances  as 
are  used  for  wool  are  employed  for  yarn  also. 

If  the  ordinary  iron  rods  or  stick  are  used,  the  yarn  is  passed  through  specially  con- 
structed squeezing  apparatus  and  then  the  shades  developed  with  cold  water. 

Yarns  dyed  with  Indigo  MLB  or  Indigo  MLB/R  are  often  topped,  especially  for  the 
production  of  cheaper  dark  blue  shades.  For  this  purpose  Alizarine  Red  1WS,  Alizarine 
Yellow  GGW,  Fast  Mordant  Blue  B  and  R,  Alizarine  Direct  Green  G,  Alizarine  Direct  Blue  B, 
Fast  Acid  Violet  and  Fast  Blue  are  used;  the  two  first  mentioned  colours  serve  for  shading 
towards  red;  the  next  three  named,  for  red  and  yellow  respectively;  and  the  last  three,  for 
brighter  and  more  brilliant  blues,  whilst  Fast  Mordant  Blue  B  and  Alizarine  Direct  Green  G 
are  especially  suitable  for  deep  shades. 

The  topping  is  carried  out  in  an  Acetic  acid  bath  and  the  shade  developed  finally  with 
Fluoride  of  Chrome  or  Bichrome;  the  latter  is  preferable  if  fastness  to  bleeding  is  of  importance. 


l,5°/o  Chromotrope  F4B 

0,5%  Patent  Blue  A 

0,2%  Fast  Acid  Violet  A2R 

20°/o  Glauber's  salt,  3%  sulphuric  acid 


1,5%  bichrome,  1  °/0  sulphuric  acid 
1,5  %  lactic  acid. 


If  small  quantities  of  Alizarine  Direct  Blue  B,  Alizarine  Direct  Green  G  or  Fast  Acid  Violet 
and  Fast  Mordant  Blue  R  (which  is  sensitive  to  Bichrome)  are  used,  an  aftertreatment  with 
chrome  salts  can  be  dispensed  with,  as  all  these  colours  are  distinguished  for  their  fastness 
to  milling. 

In  order  to  produce  fast  shades  without  Indigo  with  Chrome  Developing  Colours, 
Chromotrope  FB,  F4B,  DW  and  Fast  Mordant  Blue  B  and  R  are  most  suitable.  The  3  former 
colours  are  dyed  with  the  addition  of  20%  of  Glauber's  salt  and  3°/0  Sulphuric  acid,  and 
developed  according  to  depth  of  shade  with  2  —  3  °/0  of  Bichrome,  to  which  1 — l'/a  °/o  of  Sulphuric 


0,75%  Chromotrope  S 
2,5%  Chromotrope  FB 
20%  Glauber's  salt,  3%  sulphuric  acid 


3  %  bichrome,  1  %  sulphuric  acid 
3%  lactic  acid. 
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acid  and  2 — 3°/0  of  Lactic  acid  are  added.  As  shading  colours  for  brightening,  Fast  Acid 
Violet  A2R,  Milling  Blue  2R  extra  and  Patent  Blue  A  are  used,  whilst  Chromotrope  S  and 
Mordant  Yellow  O  can  be  used  simultaneously  for  darkening.  The  shades  obtained  in  this 
way  are  very  fast  to  wearing,  alkali  and  milling;  only  in  case  it  is  necessary  to  produce  shades 
which  do  not  bleed  in  milling  into  white,  special  care  is  required,  since  Chromotrope  FB 
and  F4B  have  a  tendency  to  bleed  reddish  into  white,  especially  if  the  goods  are  left  lying 
unrinsed  and  wet  after  milling. 

Shades  obtained  with  Fast  Mordant  Blue  B  and  R  are  best  dyed  initially  with  Acetic 
acid,  to  which  Sulphuric  acid  is  then  added.  These  shades  are  distinctly  superior  to  Chromo- 
trope shades  as  regards  bleeding,  and  not  inferior  to  them  in  other  respects;  moreover  they 
show   this   difference,    that   they   require   less  Chrome    for  Developing:  Fast  Mordant  Blue   is 


3°/o  bichrome,  2,5  7o  tartar 

3°/o  Fast  Mordant  Blue  R 
0,15°/o  Ceruleine  S  powder 
0,2  "In  Acid  Alizarine  Black  R 

2X5  °/o  acetic  acid 


0,25  °/o  bichrome. 


developed  with  P/2 — 2l/2°/o  of  Bichrome.  For  shading,  Acid  Alizarine  Black  R,  Acid  Alizarine 
Violet  N,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Red  G,  Mordant  Yellow  O,  Alizarine 
Direct  Blue  B,  Patent  Blue  A  and  Fast  Acid  Violet  are  employed;  the  two  last  mentioned, 
especially  for  dyeing  to  pattern. 

Fast  Mordant  Blue  B  and  R  also  yield  fast  blue  lakes  on  mordants,  which  leads  us  to 
refer  to  the  method  of  producing  fast  shades  on  worsted  yarns  by  means  of  mordant  dyestuffs. 
If  Fast  Mordant  Blue  is  used  as  such,  the  mode  of  procedure  follows  that  of  the  ordinary 
Alizarine  dyestuffs;  the  bath  must  be  very  gradually  heated  in  order  to  prevent  the  lake  from 
forming  too  quickly  which  of  course  produces  uneven  results,  since  the  chrome  lake  cannot 
be  equalised  by  continuous  boiling.  If  Bichrome,  Lactic  acid  and  sulphuric  acid  or  Bichrome 
and  Formic  acid  are  used  as  a  mordant,  it  is  advisable,  since  these  mordants  generally  contain 
some  acid,  to  neutralise  the  mordanted  yarn  before  entering  it  into  the  dyebath  prepared  with 
Fast  Mordant  Blue  B  or  R.  By  rinsing  it,  or  by  adding  to  the  dyebaths  some  ammonia,  it 
will  also  prevent  the  lake  from  forming  too  quickly.  The  dyeing  operation  is  generally  finished 
by  adding  for  dark  shades,  */* — Va  °/o  of  Bichrome  and  boiling  for  1/2  hour  with  this  addition, 
which  brings  about  perfect  fastness  to  milling.  For  shading  Fast  Mordant  Blue  on  a  mordant, 
Acid  Alizarine  Black  R,  Ceruleine  S,  Alizarine  Direct  Blue  B,  Alizarine  Red  1WS,  Alizarine 
Yellow  GGW,  Mordant  Yellow  O  and  fast  acid  colours  such  as  Patent  Blue  A,  Fast  Acid 
Violet  and  Milling  Blue  2R  extra  are  used. 

Alizarine  Direct  Blue  B  admits  of  a  similarly  manifold  application  as  Fast  Mordant 
Blue.    This  colour  is  an  Alizarine   dyestuff  which,   like  all   the   other  colours   of  this  series, 


3°/o  bichrome,  2,5 ",'o  tartar 
3°/o  Alizarine  Direct  Blue  B 
0,25°/o  Alizarine  Red  1WS  powder 
0,5°/o  Alizarine  Direct  Green  G 

2x5%  acetic  acid. 
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may  be  dyed  on  chrome  mordanted  wool,  which  however,  has  also  this  property:  it  yields 
bright  and  fast  shades  when  dyed  in  an  acid  bath  and  by  an  aftertreatment  with  Bichrome 
the  fastness  to  bleeding  is  considerably  enhanced  without  the  shade  being  changed.  When 
dyeing  on  a  mordant,  the  same  method  must  be  followed  as  for  Fast  Mordant  Blue. 

In  case  Alizarine  Direct  Blue  B  is  used  as  an  acid  colour,  or  is  aftertreated  with 
Bichrome,  the  bath  is  prepared  with  10— 20°/o  of  Glauber's  salt  and  3%  of  Acetic  acid  or 
3 — 5%  Acetate  of  Ammonia;  the  liquid  is  gradually  heated,  and  finally  2—  3°/0  of  Acetic  acid 
or  1 — 2°/0  of  Sulphuric  acid  added  to  exhaust  the  bath.  When  aftertreated  with  Bichrome 
'It — 2°/o  will  be  found  sufficient.  For  shading  the  acid  dyed  shade,  Alizarine  Direct  Green  G, 
Fast  Acid  Violet,  Patent  Blue  A  and  Flavazine  T  are  used.  When  using  the  colour  as  a 
chrome  developing  colour,  it  may  be  combined  with  the  other  colours  of  this  series  and 
shaded  finally  with  Patent  Blue  A,  Fast  Acid  Violet  and  Flavazine  T. 

The  fastness  of  Acid  Alizarine  Direct  Blue  B  varies :  On  a  mordant  and  aftertreated 
the  colour  does  not  bleed  as  much  in  milling  as  the  direct  shade,  and  therefore  for  all  pur- 
poses where  fastness  to  milling  is  required,  one  of  the  former  two  methods  must  be  applied. 
In  all  cases  the  fastness  to  alkali,  acid  and  light  is  to  be  considered  highly  satisfactory,  so 
that  Alizarine  Direct  Blue  B  answers  as  regards  fastness  to  wearing,  all  requirements  of  the 


3°/o  bichrome,  2,5  °/o  tartar 


15°/o  Alizarine  Dark  Blue  S  paste 
2X5  °/o  acetic  acid. 


■  M 


trade,  and  equals  in  this  respect  Fast  Mordant  Blue  B.  Its  fastness  properties,  its  simple 
application  and  the  pure  shade,  make  Alizarine  Direct  Blue  B  one  of  the  most  important 
dyestuffs  for  producing  fast  bright  blues  on  worsted  yarn. 

Of  all  the  blue  mordant  dyestuffs  suitable  for  the  production  of  blue  shades  on  yarn, 
the  various  brands  of  Alizarine  Blue  must  be  mentioned :  Alizarine  Dark  Blue  S  being 
especially  suitable  for  dark,  Alizarine  Blue  A,  F,  and  DNW  for  brighter  blues. 

According  to  requirements  the  shades  are  darkened  with  Acid  Alizarine  Black  SE  and 
shaded  with  Ceruleine  S  towards  green,  Alizarine  Red  1WS  or  Galleine  towards  red,  and 
Mordant  Yellow  O  towards  yellow;  whilst  Alizarine  Direct  Blue  B  may  be  added  for  brighter 
shades  together  with  small  quantities  of  Patent  Blue  A,  Fast  Acid  Violet  and  Alizarine 
Yellow  GGW.  Alizarine  Blue  is  dyed  on  a  Bichrome  Tartar  mordant,  which  mordant  must 
be  increased  for  deep  shades  in  order  to  produce  fastness  to  milling;  in  all  other  respects 
the  precautionary  measures  pointed  out  on  page  10  ought  to  be  observed. 

When  comparing  Alizarine  Blue  shades  with  Chrome  Developed  Blues,  it  will  be  found 
that  the  former  are  slightly  superior  to  the  latter  and  about  equal  to  the  shades  produced 
with  Fast  Mordant  Blue  B.  However,  the  Alizarine  Blues  are  considerably  dearer  and 
necessitate  a  much  longer  dyeing  operation,  which  naturally  impairs  the  yarn  more  than  the 
Chrome  Developing  Colours  which  moreover,  have  the  advantage  that  they  are  dyed  easily 
and  surely  to  pattern. 


Green   and    Olive. 
For  the  production  of  these  shades   it  is  possible  to  dye  in  one  bath  on  Indigo  bottom 
with  Patent  Blue  A,  Mordant  Yellow  O,  Acid  Alizarine  Grey  G  and  Acid  Alizarine  Brown  B; 
the  bath  is  acidified  with  Acetic  acid,  and  the  colours  developed  with  Bichrome.     As  regards 
producing  the  Indigo  bottom,  we  refer  to  what  was  said  on  page  15. 
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On  Indigo  bottom: 
0,6  "/o  Acid  Alizarine  Grey  G 
1"/.  Mordant  Yellow  O 
2c/o  Acid  Alizarine  Brown  B 

10°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


3  u/o  bichrome,  2  °/o  lactic  acid. 


Another  colour  very  suitable  for  the  production  of  fast  green  shades,  is  Alizarine  Direct 
Green  G.  This  colour  resembles  in  character  the  Alizarine  Direct  Blue  B,  and  may  be  dyed 
like  the  latter,  either  on  a  mordant  or  in  an  acid  bath,  with  or  without  an  aftertreatment 
with  Bichrome.  The  method  of  dyeing  follows  closely  that  of  Alizarine  Direct  Blue  B.  The 
shades  of  Alizarine  Direct  Green  G  are  distinguished  for  pureness;  they  are  very  fast  to 
rubbing,  alkali  and   acid   and   also  very  fast  to   light,   so  that  the  sum  total  of  its  properties 


2°/o  Alizarine  Direct  Green  G 
l°/o  Mordant  Yellow  O 
1 0/o  Fast  Mordant  Blue  B 

20°/o  Glauber's  salt,  5°/o  acetate  of  Amnionic 
2,  5°/o  acetic  acid,  2°/u  sulphuric  acid 


2,5  °/o  bichrome. 


makes  the  colour  especially  suitable  for  d}'eing  green  shades  fast  to  wearing,  which  are  very 
little  inferior  to  those  obtained  on  Indigo  bottom,  and  superior  to  them  as  regards  simpler 
application. 

According  to  the  dyeing  method,  Alizarine  Direct  Green  G  is  shaded  with  Alizarine 
Direct  Blue  B,  Mordant  and  Chrome  Developing,  or  Fast  Acid  Colours.  In  this  manner  it 
becomes  possible  to  produce  brighter  or  duller  shades  of  Olive. 

Of  the  Chrome  Developing  Colours,  Chromotrope  DW  and  F4B  on  the  one  hand,  and 
Fast  Mordant  Blue  B  on  the  other  hand,  combined  with  Mordant  Yellow  O  and  Patent  Blue  A, 
are   suitable  for   dyeing  Olive   and  Green  shades;   and   as   shading  dyestuffs  Acid  Alizarine 


2°/o  Mordant  Yellow  O 
0,4 "/<,  Patent  Blue  A 
2,3°/o  Chromotrope  F4B 

10n/0  Glauber's  salt,  30/o  sulphuric  acid 


3°/o  bichrome,  2°/o  sulphuric  acid 
3°|o  lactic  acid. 


Grenade  R,  Acid  Alizarine  Brown  B,  Acid  Alizarine  Blue  Black  3B  and  Acid  Alizarine 
Grey  G  are  to  be  recommended.  As  regards  the  application,  we  refer  to  what  was  said  on 
page  18  when  discussing  blues  obtained  with  Chrome  Developing  Colours. 

When  working  in  two  baths,  Ceruleine  B,  A  and  S  combined  with  Mordant  Yellow  O, 
Alizarine  Red  1WS,  Alizarine  Brown  and  Alizarine  Blue  A  are  suitable  for  green  and  olive 
shades.     These  are  best  dyed  on  a  Chrome  Tartar  Mordant  with  the  addition  of  some  Acetate 
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4°/o  bichrome,  3D/o  tartar 


8°/o  Alizarine  Brown  paste 
l,5°/o  Mordant  Yellow  O 
10»/o  Ceruleine  A  paste 
10'Vo  acetate  of  Ammonia,  2X5%  acetic  acid. 


of  Ammonia.     When  entering,    and    also   when   raising   the  temperature   and  adding  dyestuff, 
great  care  must  be  observed  (page  10)  to  avoid  getting  uneven  and  streaky  yarns. 

It  is  therefore  better,  generally  speaking,  to  dye  olive  and  green  shades  in  one  bath, 
since  this  process  works  more  surely,  gives  equally  fast,  and  more  even  results  than  those 
obtained  with  Ceruleine  etc.  by  the  two-bath  method. 


Black. 

For  the  production  of  Blacks  fast  to  milling  on  wool  yarn,  the  various  brands  of  Acid 
Alizarine  Black  are  used. 

The  most  important  are:  Acid  Alizarine  Black  R,  T,  3B,  3B  extra,  AC  and  RH, 
which,  on  account  of  their  splendid  tinctorial  properties  and  excellent  fastness,  have  been 
largely  taken  up  in  a  very  short  time.  These  colours,  whose  shade  varies  between  blue-black 
and  jet-black,  are  very  soluble,  equalise  well,  and  their  application  is  simple  and  sure.  The 
dye-bath   is   prepared   with    10°/o    of  Glauber's   salt    and  3 — 4°/0    of  Sulphuric  acid,   the    liquid 


5°/o  Acid  Alizarine  Black  R 

10°/o  Glauber's  salt,  4%  sulphuric  acid 


2,5  °/o  bichrome. 


heated  to  the  boil,  and  after  boiling  for  %  of  an  hour,  1 1ji  to  2  °/0  of  Bichrome  (according  to 
depth  of  shade)  are  added,  and  the  shade  developed  by  boiling  for  another  1j2  hour.  For 
shading,  Fast  Mordant  Blue  B,  Patent  Blue  A,  Fast  Acid  Violet  R  and  A2R,  Acid  Alizarine 
Grenade  R,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW  are  used.  When  dyeing  in 
copper  machines,  it  is  advisable  to  add  some  Sulpho  Cyanide  of  Ammonia  to  the  bath. 

Shades  produced  with  Acid  Alizarine  Black  R  and  similar  brands  are  distinguished  for 
their  excellent  fastness  to  rubbing,  decatising,  carbonising  and  milling.  Under  normal  con- 
ditions these  colours  can  be  used  for  heavy  goods  containing  white  woollen,  cotton,  and  silk 
effects,  without  bleeding.  The  colours  are  fast  to  stoving,  perspiration,  and  very  fast  to  light; 
surpassing  in  these  respects  very  considerably  the  blacks  obtained  with  Logwood. 

Acid  Alizarine  Black  R  brands  must  be  worked  in  two  baths  if  steam  and  time  are  to 
be  saved,  which  are  of  course,  to  be  kept  and  used  continually;  the  one  for  dyeing  and  the 
other  for  chroming.  For  this  purpose  the  colour  is  dyed  in  a  normal  Sulphuric  acid  bath  for 
3/a  of  an  hour,  and  then  chromed  in  the  chrome  bath  which  is  prepared  with  the  requisite 
amount  of  Chrome  and  1  °/0  of  Sulphuric  acid.  In  this  manner  the  excellent  equalising  property, 
the  rapid  exhaustion,  and  all  the  other  favourable  properties  of  the  Acid  Alizarine  Black  R 
brands  are  fully  made  use  of;  and  they  excel  all  other  black  chrome  developing  colours 
hitherto  known. 
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5"/o  Acid  Alizarine  Black  3B  extra 
0,25°/o  Patent  Blue  A 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


2  °/o   bichrome. 


On  account  of  the  excellent  equalising  properties,  Acid  Alizarine  Black  R  and  the  allied 
brands  can  be  dyed  in  old  baths  (which  have  served  for  dyeing  fancy  shades,  and  required 
only  small  amounts  of  Chrome  for  fixing),  without  endangering  the  result,  that  is:  without  fear 
of  obtaining  uneven  and  streaky  yarns.  If  old  baths  are  used  which  contain  rather  more 
Chrome,  this  must  first  be  exhausted  by  adding  Lactic  acid  and  then  boiling  the  yarn  in  it 
before  adding  the  dyestuff. 

The  dyeing  strength  of  Acid  Alizarine  Black  R,  together  with  cheapness  and  sum  total 
of  its  properties,  make  this  colour  one  of  the  most  important  for  yarn  dyeing.  Acid  Alizarine 
Black  R  and  its  allied  brands  satisfy  all  requirements  of  the  trade  when  properly  applied. 
However,  if  goods  dyed  with  Acid  Alizarine  Black  R  remain  lying  unrinsed  and  in  a  wet 
condition,  it  is  possible  that  the  colour  may  bleed  into  white;  this,  however  would  happen 
with  almost  every  other  fast  dyestuff  under  these  unfavourable  circumstances. 

In  order  to  be  absolutely  sure  in  this  respect,  that  is:  if  the  dyer  has  no  hold  upon  the 
further  treatment  of  the  dyed  yarns  but  has  to  give  a  guarantee  as  to  the  fastness  of  his 
work  the  other  Acid  Alizarine  Black  SE,  SET,  SN  and  SNT  brands  are  suitable. 

Acid  Alizarine  Black  SE  and  SET  are  dyed  in  the  following  way: 

The  dyebath  is  prepared  (according  to  the  hardness  of  the  water)  with  1 — 2%  of  Oxalate 
of  Ammonia,  then  the  dyestuff  and  5 — 8°/o  of  Acetic  acid  are  added.  The  yarn  is  then  entered, 
the  bath  heated  to  the  boil,  and  boiled  for  1  hour.     If  the  colours  are  not  exhausted  after  this 


1,5  »/o  Fast  Mordant  Blue  B 
l,20/o  Acid  Alizarine  Black  SE  paste 
0,25 °/o  Patent  Blue  A 

l°/o  oxalate  of  Ammonia,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


°/o  bichrome. 


time,  1 — 2°/o  of  Sulphuric  acid  and  2  -3%  of  Acetic  acid  are  added,  and  the  goods  boiled  for 
another  1\z  hour.  The  shade  is  developed  by  adding  V-\%— 21/2°/o  of  Bichrome  and  boiling  for 
3/4  of  an  hour.  Finally,  the  yarns  are  well  rinsed.  Blue-black  shades  are  obtained  with  the 
brand  SE,  which  is  shaded  with  Fast  Mordant  Blue  B,  Patent  Blue  A  and  Fast  Acid  Violet  A2R; 
jet-blacks  are  obtained  with  Acid  Alizarine  Blacks  SET,  and  shaded  with  Acid  Alizarine  Brown  BB 
and  Mordant  Yellow  O. 

Acid  Alizarine  Black  SN  and  SNT  correspond  as  regards  their  shades  with  the  SE 
and  SET  brands.  They  can  be  shaded  like  these;  they  are  faster  to  rubbing,  and  require  only 
a  slight  rinsing  after  dyeing.  They  are  further  distinguished  for  better  solubility  so  that  they 
may  be  used  in  mechanical  appliances.  The  dyebath  is  prepared  with  the  necessary  amount 
of  dyestuff,  3 — 5°/0  of  acetic  acid  (according  to  the  hardness  of  the  water)  the  goods  boiled 
for  3/i — 1  hour  and  2—3%  Sulphuric  acid  added,  and  the  shade  developed  with  2 — 3°/0  of 
bichrome.  If  copper  appliances  are  used,  it  is  advisable  to  counteract  the  detrimental  action 
of  the  metal  with  Sulpho-Cyanide  of  Ammonia  (3—6  ozs.  for  every  200  gall.). 
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6°/0  Acid  Alizarine  Black  SNT 
20°/o  Glauber's  salt,  5"/o  acetic  aciil 

2°/o  sulphuric  acid 
2,5  "/o  bichrome. 


The  brands  Acid  Alizarine  Black  SE  and  SN  are  as  fast  to  wearing  and  light  as  the  R 
brands,  but  superior  to  the  latter  as  regards  bleeding;  they  are  therefore  more  suitable  if  the 
highest  degree  of  fastness  to  milling  and  bleeding  is  required.  On  the  other  hand,  they  do 
not  equalise  so  well,  so  that  the  advantages  which  the  R  brands  offer  in  equalising  and  rapid 
exhaustion  and  consequent  saving  in  steam  and  time,  are  lost  when  using  Acid  Alizarine 
Black  SE  and  SN. 

Bright  effect  shades. 

Bright  shades  which  are  often  dyed  on  worsted  yarn,  such  as  Yellow,  Orange,  Red, 
Blue  and  Green,  less  frequently  Claret,  Copper  and  Violet,  are  obtained  as  follows: 

Yellow  is  dyed  with  Milling  Yellow  O,  Dianil  Yellow  3G  and  Oxydianil  Yellow  O 
or  G;   red  with  Milling  Scarlet  4R  cone,  or  Dianil  Fast  Red  PH;  whilst  a  mixture  of  Milling 


3°/o  Milling  Yellow  O 
0,0G°/„  Milling  Scarlet  4R  cone. 
10'J.  Glauber's  salt,  3"/o  acetic  acid 
2°/o  sulphuric  acid 


2°/o  fluoride  of  chrome. 


Yellow  with  Red  yields  Orange  shades.  As  all  these  colours  equalise  with  difficulty,  it  is 
advisable  to  prepare  the  baths  with  the  necessary  amount  of  dyestuff,  10  °/o  of  Glauber's  salt, 
3  °/o  of  Acetic  acid,  or  with  10  °/o  Acetate  of  Ammonia,  The  goods  are  entered  at  a  low 
temperature,  the  bath  very  gradually  heated  to  the  boil  and  boiled  for  '/s  hour,  then  in 
intervals  of  1ji  hour  2  °/0  of  Acetic  acid  are  added,  or  2  °/o  of  Acetic  acid  first  and  then  2  °/o 
of  Sulphuric  acid;  the  shades  are  finally  fixed  with  3  %  of  Fluoride  of  Chrome. 

Blue  shades  are  obtained  with  Alizarine  Direct  Blue  B,  Patent  Blue  A,  Milling  Blue  2R 
extra,  Acid  Violet  5BF;  they  are  dyed  in  an  acid  bath,  and  aftertreated  with  Bichrome. 
Green   shades   are  produced    with  Alizarine  Direct  Green  G    or   a  mixture   of  Patent  Blue  A 


1,5  °/o  Milling  Yellow  O 
l,5°,'o  Milling  Scarlet  4R  cone. 
10°/o  Glauber's  salt,  3°/o  acetic  acid 

2°/o  sulphuric  acid 

2°/o  fluoride  of  chrome. 
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and  Milling  Yellow  O  or  Dianil  Yellow  3  G.  They  are  applied  in  a  similar  way  to  the  Blues. 
A  combination  of  Patent  Blue  A  with  Mordant  Yellow  O,  aftertreated  with  Bichrome,  equal- 
ises rather  better  and  yields  duller  shades. 

Claret  shades  are  produced  with  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Red  B  and 
G  as  the  principal  ingredients,  which  are  shaded  with  Patent  Blue  A,  Fast  Acid  Violet  R 
and  Mordant  Yellow ;  they  are  dyed  in  an  acid  bath  and  fixed  with  Bichrome.    Violet  shades 


l"/o  Milling  Blue  2R  extra 
1'/,  Patent  Blue  A 
10"/0  Glauber's  salt,  3°/o  acetic  acid 
2  °/o  sulphuric  acid 

2°/0  fluoride  of  cbrome. 


are  obtained  with  Fast  Acid  Violet  and  Fast  Acid  Blue  together  with  Milling  Blue  2R  extra, 
Acid  Violet  5BF  and  Patent  Blue  A;  they  are  dyed  in  a  Sulphuric  acid  bath  and  aftertreated 
with  Fluoride  of  Chrome.  Duller  Violets  are  dyed  with  Acid  Alizarine  Violet  N  which  is 
combined  with  the  above  named  dyestuffs  (with  the  exception  of  Fast  Acid  Blue  R)  dyed  in 
an  acid  bath  and  developed  with  Bichrome. 


The  dyeing  of  yarn   for  soap  milling. 
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2.  The  dyeing  of  yarns  for  soap  milling. 

For  the  manufacture  of  flannel  blankets  and  fancy  flannels  (for  ladies  dress  goods 
which  are  made  from  wool,  sometimes  also  from  mixed  cotton  and  wool  yarns)  both  carded 
and  worsted  yarns  are  used,  and  special  demands  are  made  on  their  fastness. 

The  goods  are  generally  washed  after  weaving,  slightly  milled  in  neutral  soap,  then 
raised  and  dried,  and  eventually  sheared  and  pressed;  sometimes  they  are  also  stoved  in 
order  to  improve  the  white,  which  is  of  the  greatest  importance.  The  requirements  as  to 
fastness,  wearing  and  light  are  not  specially  great.  The  colours  have  to  stand  in  the  first 
place,  soap  milling  without  bleeding  into  white  or  losing  in  depth,  and  in  the  second  place 
they  must  be  fast  to  sulphuring. 

The  number  of  current  shades  is  rather  limited,  the  principal  colours  being  Scarlet, 
1^1*3,  Blue,  Orange,  then  Black, Brown  and  Drab,  and  very  rarely,  Green  and  Yellow. 

For  their  production  —  on  account  of  the  felting  propensity  of  the  material  —  dyestuffs 
are  generally  used  which  can  be  dyed  without  mordant  and  aftertreatment,  and  which  leave 
the  yarn  free  and  lofty. 

Sometimes  for  certain  articles  which  are  used  for  men's  wear,  the  buckskin  milling  is 
done  away  with,  and  only  milling  or  washing  in  soap  is  required;  on  the  other  hand,  these 
shades  must  be  very  fast  to  light  and  wearing.  In  these  cases,  it  will  be  advisable  to  use 
the  colours  which  have  been  described  in  the  last  chapter,  for  the  dyer  will  then  be  certain 
that  his  goods  are  sufficiently  fast,  and  he  will  thus  avoid  claims. 


Scarlet   and   Red. 

For  Scarlet  shades  the  various  brands  of  Scarlet  are  used  which  are  dyed  in  an 
ordinary  acid  bath.  The  goods  are  entered  at  120 — 140  °F.,  the  temperature  raised  to  the  boil, 
and  boiling  continued  for  1  hour. 

For  the  same  purpose  Milling  Scarlet  4R  cone,  Dianil  Fast  Red  PH,  the  various  brands 
of  Dianil  Red,  Brilliant  Dianil  Red  B,  Dianil  Claret  Red  B,  Delta  Purpurine  5B  etc.  are  used, 


2°/»  Scarlet  RR 
10u/o  Glauber's  salt,  4°/o  sulphuric  acid. 


which  are  dyed  with  Glauber's  salt  and  Acetate  of  Soda,  with  the  gradual  addition  of  Acetic 
acid;  Dianil  Fast  Red  PH  is  aftertreated  with  Chloride  of  Chrome  as  well.  Of  the  Red  colours 
mentioned,  the  yellow  brands  of  Scarlet,  Dianil  Claret  Red  B  and  Dianil  Fast  Red  PH  are  fast- 
est to  stoving.    Milling  Scarlet  4R  is  also  sufficiently  fast  to  stoving  in  medium  and  deep  shades. 


2,5  °|o  Dianil  Crimson  B 
30°/»  Glauber's  salt,  2X1,5°/,  acetic  acid. 


2aIIIe 
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For  darker  reds,  Fast  Red  O  or  S;  for  Clarets,  Claret  Red  G,  B  or  R  and  Dianil 
Claret  G  and  B  are  to  be  employed. 

Since  these  colours  equalise  with  difficulty,  it  is  advisable  to  start  with  Acetate  of 
Ammonia,  and  to  add  gradually  some  Acetic  acid  (for  Fast  Red  and  Claret  Red,  Sulphuric 
acid  is  finally  added) ;  however,  since  these  colours  are  not  fast  to  stoving,  they  must  not 
be  used  if  this  property  is  made  a  point  of,  and  in  that  case  Acid  Alizarine  Red  B  or  Acid 
Alizarine  Grenade  R  with  the  addition  of  some  Fast  Acid  Violet  ought  to  be  used.  These 
combinations  equalise  moreover,  much  better;  they  are  dyed  with  Glauber's  salt  and  Sul- 
phuric acid  and  developed  with  Bichrome.  Finally,  Azo  Acid  Carmine  B  must  be  mentioned 
as  a  colour  which,  when  dyed  in  an  acid  bath,  produces  shades  fast  to  stoving  and  fairly 
fast  to  water  and  light. 


l,5"/o  Acid  Rosamine  A 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Bright  pink  shades  are  generally  obtained  with  Rosazeine  O  or  with  Acid  Rosamine  A. 
The  latter,  though  not  quite  so  bright,  yields  distinctly  faster  shades.  Both  colours  are 
shaded  towards  yellow  with  Oxydianil  Yellow  G  or  O. 

Blue. 

Dark  Blue  and  Navy  shades  are  produced  with  Fast  Blue  or  Fast  Dark  Blue,  which 
are  dyed  with  Glauber's  salt  and  Acetate  of  Ammonia,  to  which  some  Acetic  acid  or  Sul- 
phuric acid  is  gradually  added.  As  these  colours  do  not  equalise  well,  a  combination  of  Azo 
Acid  Blue  B,  or  Victoria  Violet  4  BS  with  Patent  Blue  A  or  Indigo  Substitute  WE,  eventually 
with  the  addition  of  Flavazine  T,  is  used ;  they  are  dyed  in  an  ordinary  Sulphuric  acid  bath, 
and  are  sufficiently  fast  to  stoving  and  soap  milling. 

Another  combination  which  is  fast  to  milling  and  stoving  is  that  obtained  with  Acid 
Alizarine  Grey  G,  Patent  Blue  A  and  Acid  Violet  5BF;  it  is  dyed  with  Glauber's  salt 
and  Acetic   acid,  with   a   gradual   addition  of  Sulphuric   acid.     Still  faster  shades  are  obtained 


0,5  °/o  Acid  Alizarine  Grey  G 
0,25%  Patent  Blue  A 
17o  Acid  Violet  5BF 
20°/o  Glauber's  salt,  3°/o  acetic  acid 
3°/o  sulphuric  acid. 


with  Chromotrope  Blue  A,  WB  and  WG,  which  can  be  shaded  with  Patent  Blue  A  and  Milling 
Blue  2R  extra;  they  are  dyed  in  the  ordinary  acid  bath,  and  developed  in  the  same  bath  with 
Bichrome. 

Brighter  blues  of  excellent  fastness  are  produced  with  Alizarine  Direct  Blue  B  (dyed  in 
slightly  acidified  bath)  or  with  Fast  Acid  Blue  R,  Milling  Blue  2R  extra,  Acid  Violet 
6BN,  5BF  and  Patent  Blue  A;  whilst  for  pure  blue  shades  either  Victoria  Blue,  dyed  in  an 
Acetic  acid  bath,  or  Alkali  Blue,  dyed  in  a  borax  bath  and  developed  with  Alum  or  double 
Chloride  of  Tin,  are  employed. 
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Black. 

Yarns  which  have  to  stand  a  weak  soap  milling  or  washing,  are  best  dyed  with  Acid 
Alizarine  Black  R,  which  is  dyed  in  an  acid  bath  and  then  chromed  oft'  (page  21)  or  with 
Copper  Black  S  which   is   dyed   with   20%   of  Glauber's  salt  and  4%   of  Sulphuric  acid  and 


5°io  Copper  Black  S 

20°  o  Glauber's  salt,  4°/o  sulphuric  acid 


3"/u  sulphate  of  copper. 


then  developed  with  3°/0  of  Bluestone.     Finally,  Chromotrope  S  may  be  mentioned  as  suitable 
for  this  purpose  when  developed  with  Bichrome. 


Brown. 

Brown  shades  can  be  obtained  in  various  ways.  The  fastest  shades  are  obtained  with 
Chrome  Developing  Colours  amongst  which  Chrome  Brown  RO,  shaded  with  Patent  Blue  A 
and  Mordant  Yellow  O  serves  as  the  principal  ingredient.  Also  combinations  of  Fast  Mordant 
Blue  B,  Acid  Alizarine  Red  G  and  Mordant  Yellow  O  yield  very  fast  shades.  In  both  instances 
the   colours  are  dyed  with  Glauber's  salt  and  Sulphuric  acid  and  chromed  oft".     Combinations 


Ot'S'lo  Acid  Alizarine  Grey  G 

0,75  %  Dianil  Red  R 

2,75  "/o  Dianil  Brown  3  GO 

2G"7o  Glauber's  salt,  2°/o  acetic  acid 
3°/o  acetic  acid. 


of  Milling  Yellow  O  with  Azo  Acid  Carmine  B,  Acid  Rosamine  A,  Milling  Scarlet  4R  cone, 
and  Patent  Blue  A,  also  yield  shades  fast  to  milling,  but  since  Milling  Yellow  O  is  liable  to 
what  is  called,  "insulation"  it  is  advisable  to  employ  this  colour  with  discretion,  and  to  use 
Flavazine  T  (which  is  not  quite  so  fast)  in  its  place. 

Finally,  Fast  Brown  O  shaded  with  the  colours  just  mentioned,  can  also  be  used  for 
this  purpose.  All  the  colours  which  do  not  require  an  aftertreatment,  are  dyed  initially  in  a 
weak  acid  bath  (prepared  most  advantageously  with  Acetate  of  Ammonia)  and  the  bath 
exhausted  with  Acetic  or  Sulphuric  acid. 

For  the  production  of  Brown  shades  on  Flannel,  dyestuffs  such  as  Dianil  Brown  3  GO,  G, 
Brown  MH  and  Dianil  Fast  Brown  are  of  the  greatest  importance,  for  these  colours  are  very 
fast  to  water  and  milling,  they  have  great  tinctorial  strength  and  are  therefore  very  cheap; 
however,  they  are  not  perfectly  fast  to  stoving.  They  are  dyed  with  the  addition  of  20 — 30% 
of  Glauber's  salt  in  a  boiling  neutral  bath,  to  which  2 — 3%  of  Acetic  acid  are  gradually  added. 
For  shading,  Dianil  Yellow,  Oxydianil  Yellow,  Aurophenine,  Dianil  Orange,  Toluylene  Orange, 
also  Dianil  Red,  Dianil  Claret,  Dianil  Violet  etc.  are  used;  to  match  the  shades  exactly,  some- 
times Patent  Blue  A,  Fast  Acid  Violet,  Flavazine  etc.  are  employed. 
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Drab. 
For  drab  shades,  Chromogen  I  (dyed  in  an  acid  bath  and  after-chromed),  is  most  suitable. 
It  is  shaded  with  Patent  Blue  A,  Fast  Acid  Violet  A2R,  R,  Alizarine  Yellow  GGW;  for  grey 
fancy  shades  Acid  Alizarine  Grey  serves  as  the  principal  ingredient,  and  this  colour  may  be 
dyed  without  chrome  aftertreatment  since  it  is  very  fast  to  soaping  and  milling. 


0,5°/o  Acid  Alizarine  Grey  G 
0,25 °/0  Fast  Acid  Blue  R 
20°/o  Glauber's  salt,  2°/u  acetic  acid 
3%  acetic  acid. 


By  combining  Acid  Alizarine  Grey  with  other  Acid  Colours  which  are  fast  to  milling, 
such  as:  Fast  Acid  Blue  R,  Patent  Blue  A,  Acid  Rosamine  A,  Rosazeine  O,  Oxydianil  Yellow  O 
and  G,  nearly  all  fancy  and  mixture  shades  can  be  obtained  sufficiently  fast,  in  a  very  simple 
manner:  They  are  dyed  with  the  addition  of  10 — 20°/0  Glauber's  salt  and  2 — 3%  of  Acetic 
acid;  the  goods  are  entered  at  a  medium  temperature  which  is  gradually  raised  to  the  boil, 
and  the  bath  is  exhausted  by  adding  2— 3°/0  of  Acetic  Acid. 


0,25°/o  Acid  Alizarine  Grey  G 
0,13°/o  Acid  Rosamine  A 
0,75"/.  Oxydianil  Yellow  O 

20°/o  Glauber's  salt,  2° It,  acetic  acid 
3°/o  acetic  acid. 


For  fancy  shades  the  various  Dianil  Colours  may  also  be  used,  especially  Dianil  Brown  3  GO 
in  combination  with  Aurophenine,  Oxydianil  Yellow  G  and  O,  Toluylene  Orange  R  etc.  and 
also  with  Acid  Alizarine  Grey  G;  they  yield  cheap  shades  which  are  sufficiently  fast  to  milling 
and  water  but  are  inferior  to  the  above  mentioned  combinations  of  Acid  Colours  as  regards 
fastness  to  stoving;  they  are  dyed  in  a  neutral  Glauber's  salt  bath  at  the  boil,  and  are  exhausted 
with  Acetic  acid. 


Yellow  and   Green. 

For  yellow  shades  on  flannels  either  Mordant  Yellow  O  is  used,  dyed  in  an  acid  bath 
and  developed  with  Bichrome,  or  Milling  Yellow  O,  dyed  with  Glauber's  salt  and  Acetate 
of  Ammonia  or  a  little  Acetic  acid  and  a  gradual  addition  of  more  Acetic  acid  or  some 
Sulphuric  acid,  but  without  aftertreatment.  Both  combinations  are  sufficiently  fast  to  milling, 
and  perfectly  fast  to  stoving. 

Cheaper  yellows  are  obtained  with  Direct  Yellow  dyestuffs  such  as :  Oxydianil  Yellow 
O,  G,  Aurophenine  O,  Cresotine  Yellow  G,  Dianil  Yellow  3G,  R,  Dianil  Orange  G  and  N, 
and  these  shades  are  sufficiently  fast  to  milling;  moreover,  Dianil  Yellow,  Oxydianil  Yellow 
and  Aurophenine  are  distinguished  for  fastness  to  stoving,  whilst  Oxydianil  Yellow  and  Creso- 
tine Yellow  are  very  fast  to  light.  The  Dianil  dyestuffs  are  dyed  initially  in  a  neutral  Glauber's 
salt  bath,  to  which  some  Acetic  acid  is  gradually  added.  Orange  shades  are  obtained  by 
combining  Dianil  Yellow  etc.  with  Dianil  Reds,  or  by  using  Mordant  Yellow  and  Milling  Yellow 
in  combination  with  Acid  Alizarine  Red  or  Milling  Scarlet. 
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2°l„  Dianil  Yellow  :?G 
30°/o  Glauber's  salt,  2Xl,57o  acetic  acid. 


For  green  shades,  Patent  Blue  A  or  Milling  Blue  2R  extra  in  conjunction  with  the 
yellow  dyestuffs  mentioned  are  used.  The  mode  of  application  depends  upon  the  nature  of 
the  yellow.  Alizarine  Direct  Green  G,  which  can  be  combined  with  Alizarine  Direct  Blue  B, 
Patent  Blue  A  and  the  above  mentioned  yellow  dyestuffs  is  not  quite  so  pure,  but  fast  to  mil- 
line  and  light. 


l,5°/o  Patent  Blue  A 
2°/„  Cresotine  Yellow  G 

20°/o  Glauber's  salt,  2°/o  acetic  acid 
3  °/o  acetic  acid 


2°/o  sulpburic  acid. 
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3.  The  dyeing  of  yarn  fop  water  milling-. 

For  the  various  kinds  of  coloured  fancy  goods,  chiefly  ladies'  dress-goods,  a  large  amount 
of  dyed  worsted  yarn  is  employed.  After  weaving,  the  goods  are  rinsed  and  then,  in  almost 
every  case,  milled  with  water.  They  are  then  dried,  sheared,  pressed  and  slightly  decatised. 
Only  in  rare  instances  are  the  goods  stoved  after  milling,  viz :  when  white  is  worked  in.  The 
dyed  yarn  must  therefore  be  fast  to  water  and  rubbing,  and  must  also  withstand  a  slight 
decatising,  and  occasionally,  stoving.  Moreover,  since  the  yarn  is  often  of  a  very  fine  count, 
it  must  be  very  carefully  handled  to  avoid  getting  it  entangled  and  felted. 

Goods  made  from  these  yarns  must  also  be  fast  to  wearing,  to  perspiration,  street 
dirt  etc.,  also  fast  to  light. 

Exactness  of  shade  is  of  great  importance;  therefore  easily  equalising  acid  dyestufi's 
are  to  be  principally  used,  since  the  better  colours  of  this  group  suffice  as  regards  fastness. 
Mordant  dyestuffs  are  never  employed  for  this  class  of  work;  Chrome  Developing  colours  are 
sometimes  used  for  dyeing  full  shades,  which  could  not  be  obtained  fast  to  bleeding  with  an 
acid  colour. 

In  the  following  paragraphs  only  the  principal  shades  can  be  dealt  with. 

White. 

"White  plays  a  very  important  part  in  the  manufacture  of  ladies'  dress-goods,  the  purity 
of  the  white  carrying  with  it  the  principal  effect. 

The  method  of  producing  white  has  already  been  described  when  dealing  with  the 
production  of  fast  milling  colours  on  yarn  (page  10),  and  therefore  the  various  methods  employed 
will  only  be  briefly  mentioned  here. 

The  most  common,  but  at  the  same  time  least  fast  white,  is  the  ordinary  Sulphur  White 
which  is  produced  as  follows:  The  yarn  is  worked  in  a  warm  soap  bath  containing  Methyl 
Violet,  or  better,  Fast  Acid  Blue  R,  until  it  appears  sufficiently  blue.  It  is  then  very  carefully 
hydroextracted  and  hung  in  the  sulphur  stove  in  the  usual  way. 


White:  Stoved  White. 

Blue:  l,6°/o  Indigo  substitute  A  extra 
0,6  °/o  Fast  Acid  Violet  R 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


10°/o  chrome  alum. 


A  more  stable  white  is  that  obtained  by  treating  the  yarn  in  a  bath  containing  Bisulphite 
Crystals,  Sulphuric  acid,  and  a  little  Fast  Blue  R.  A  still  superior  white  is  obtained  by  treating 
first  with  Bisulphite  and  afterwards  stoving  in  the  sulphur  chamber. 

A  really  good,  fast  white  is  obtained  by  bleaching  with  Peroxide  of  Hydrogen,  produced 
by  dissolving  Sodium  Peroxide  in  a  bath  containing  a  little  dilute  Sulphuric  acid.  A  trace  of 
Fast  Acid  Blue  R  is  also  added  to  the  bath  for  blueing  purposes. 

Since  the  white  always  suffers  somewhat  during  weaving,  milling  and  finishing,  ladies' 
dress-goods  containing  much  white  are  very  often  bleached  in  the  piece,  after  the  milling 
operation,  by  hanging  in  the  sulphur  chamber.  The  colours  woven  in  with  the  white  must, 
under  these  conditions,  withstand  the  action  of  the  stoving  without  any  perceptible  loss  of 
shade,  and  also  without  bleeding  into  the  white. 
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Fancy  shades. 

Fancy  shades  are  dyed  in  large  quantities  on  yarn  for  water  milling.  To  produce  these 
shades  many  different  methods  are  employed: 

For  light  blue  and  pearl  shades,  Fast  Acid  Blue  R  is  very  useful.  Since  the  colour 
easily  precipitates  in  the  bath,  great  care  must  be  exercised  in  dyeing,  which  is  generally 
carried  out  in  an  Acetic  acid  bath.    The  fastness  to  light,  water  and  alkali  is  very  satisfactory. 

For  grey  shades,  Acid  Alizarine  Grey  G  is  employed  as  a  grounding,  being  afterwards 
shaded  with  Patent  Blue  A,  Fast  Acid  Violet,  and  Flavazine  T.  It  is  employed  in  an  Acetic 
acid  bath,  without  further  treatment.  The  fastness  to  water  of  the  acid  dyed  shades  of  Acid 
Alizarine  Grey  G  satisfies  all  requirements.     . 


Light  Grey: 
0,04%  Cyanine  B 
0,038°/o  Amido  Naphtol  Red  BB 
0,02%  Flavazine  S 
10%  Glauber's  salt 
4°/o  sulphuric  acid. 


Medium  Grey: 
0,13  %  Cyanine  B 
0,1%  Amido  Naphtol  Red  BB 
0,052%  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 


Dark  Grey: 

0,45%  Cyanine  B 
0,3%  Amido  Naphtol  Red  BB 
0,16%  Flavazine  S 
10%  Glauber's  salt 
4"  „  sulphuric  acid. 

Black: 
9%  Carbon  Black  BD 
0,1%  Orange  No.  4 
0,2%  Orange  No.  2 
10%  Glauber's  salt,  5%  acetic  acid 
2%  sulphuric  acid. 

1,45% 

0,52% 

1,1% 

20% 

2% 

Green  : 

Patent  Blue  A 

Mordant  Yellow  O 

Acid  Alizarine  Blue  Black  B 

Glauber's  salt,  5%  acetic  acid 

sulphuric  acill 

2,5% 

biehrome. 

W  h  i  t  e 

stoved. 

White  (cotton)  : 
bleached. 

Medium  Grey: 
0,33%  Cyanine  B 
0,23%  Amido  Naphtol  Red  BB 
0,125"/.  Flavazine  S 

10°',,  Glauber's  salt 
4%  sulphuric  acid. 

Brown : 

0,29%  Patent  Blue  V 
1,45%  Azo  Acid  Carmine  B 
1*|,  Orange  No.  i 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Black  (cotton) : 
10%  Thiogene  Black  B2R  liquid 
10  %  Thiogene  Black  M  liquid 
10%  sodium  sulphide  cryst. 
10%  soda  calc. 
50%  common  salt. 


Fancy  shades  may  also  be  produced  by  combinations  of  Patent  Blue  A,  Fast  Acid 
Violet  A2R  and  Orange  G,  or  Flavazine  T;  also  with  Cyanine  B,  Amido  Naphtol  Red  BB 
and  Flavazine  S.  Instead  of  C3'anine  B,  Patent  Blue  A  or  Fast  Acid  Green  BB  extra  or  Naphtalene 
Green  V  may  be  used;  Amido  Naphtol  Red  may  be  replaced  by  Chromotrope  RR  or  6B,  Azo 
Acid  Magenta  G  or  Azo  Acid  Red  B,  and  in  place  of  Flavazine  S  other  level-dyeing  yellows 
may  be  employed.     All  these  combinations  dye  level,  and  possess  satisfactory  fastness  to  light. 

Fancy  shades  of  the  highest  degree  of  fastness  to  light  are  produced  with  Alizarine 
Direct  Blue  EB,  E3B  and  Alizarine  Direct  Violet  R,  which  equalise  quite  as  well  as  the  above 
mentioned  blue  dyestuffs,  but  are  much  faster  to  light.  Alizarine  Direct  Blue  EB  is  used  for 
shades  inclining  towards  blue,  Alizarine  Direct  Blue  E3B  for  grey  and  drab  tones,  and  Aliz- 
arine Direct  Violet  R  for  reddish  hues.  As  shading  dyestuffs  the  following  are  employed:  Chromo- 
trope RR,  6B,  Amido  Naphtol  Red  G,  BB,  6B  and  Flavazine  L  or  SGL.     Since  only  a  relatively 
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Light  Brown: 
0,01  "/o  Acid  Alizarine  Grey  G 
0,025  °/„  Chrysoine  G 
0,025  °/0  Azo  Acid  Carmine  B 

10°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric   acid. 


Dark  Brown : 

1,25  °/o  Orange  No.  i 

0,68"/o  Azo  Acid  Carmine  B 

0,0S°|o  Patent  Blue  V 

10*|o  Glauber's  salt 

4°/o  sulphuric  acid. 

Green : 
l,6°/„  Patent  Blue  A 
0,6  °/o  Mordant  Yellow  O 
l,2°/o  Acid  Alizarine  Blue  Black  B 
20°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 
2,5%  bichrome. 


Medium  Brown: 
0,18  °/o  Azo  Acid  Carmine  B 
0,2  °/o  Flavazine  T 
0,025%  Orange  G 
0,016  °/o  Patent  Blue  A 
10°/o  Glauber's  salt 
4°/o  sulphuric  acid, 

N  a  v  y  : 
2,5°/,,  Naphtaline  Blue  LR 
l,25»/«  Victoria  Violet  4BS 
0,15°/„  Tlavazine  T 
10  "/o  Glauber's  salt 
4"/o  sulphuric  acid. 

Light  Blue  (cotton): 
0,3°/o  Tannin;  0,15°/o  Tartar  emetic 


0,05"/o  Thionine  Blue  GO 
2°/o  acetic  acid. 

White  (cotton) 
bleached. 


Medium  Brown: 
0,31  °/„  Azo  Acid  Carmin  B 
0,31  °/„  Flavazine  T 
0,035  "/o  Orange  G 
0,03  °/o  Patent  Blue  A 
10°/o  Glauber's  salt 
4°/0  sulphuric  acid. 

Black: 
9%  Carbon  Black  BD 
0,1  °/„  Orange  No.  4 
0,2%  Orange  No.  2 
10°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid. 

Black  (cotton) : 
10°/o  Thiogene  Black  B2R  liquid 
10'Vo  Thiogene  Black  M  liquid 

10°/o  sodium  sulphide  cryst. 
10°/o  soda  calc. 
50%  common  salt. 


small  amount  of  colour  is  used  for  producing  these  light  fancy  shades,  all  the  combinations  men- 
tioned possess  satisfactory  fastness  to  water  milling.  It  may  be  mentioned,  however,  that  the 
first  named  combination  of  Patent  Blue  A,  Fast  Acid  Violet  and  Orange  G,  or  Flavazine  T 
is  the  best  in  this  respect. 

With  the  same  colours  drab  and  light  brownish  shades  may  also  be  produced.  However 
it  is  more  advantageous,  on  account  of  its  greater  fastness  to  light,  to  ground  with  Chromogenel 
and  shade  off  with  Fast  Acid  Violet,  Patent  Blue  A  and  Alizarine  Yellow  GGW.  In  this  case 
the  goods  are  dyed  with  Glauber's  salt  and  Sulphuric  acid,  and  then  developed  with  Bichrome. 


Brown. 

Chromogenel  is  employed  as  the  foundation  for  light  brown,  and  may  be  shaded  with 
Mordant  Yellow  O.  After  the  addition  of  Chrome  the  goods  are  brought  up  to  shade  by  employing 
Fast  Acid  Violet,  Patent  Blue  A  and  Flavazine  S  or  T. 

The  most  suitable  dyestuffs  in  every  respect  for  dark  brown  fast  to  water  milling  are 
Acid  Alizarine  Brown  and  Chrome  Brown  RO,  of  which  the  first  named  is  cheaper  and 
equalises  far  better  than  the  older  Chrome  Brown.  They  are  both  dyed  with  the  addition  of 
Glauber's  salt  and  Acetic  acid,  the  bath  is  then  exhausted  with  Sulphuric  acid  and  the  shade 
fixed  with  Bichrome. 

For  the  purpose  of  shading  off  Fast  Mordant  Blue  B,  Alizarine  Red  1  WS,  Acid  Alizarine 
Red,  Acid  Alizarine  Grenade  R  and  Mordant  Yellow  O  are  used;  also  Patent  Blue  A,  Fast  Acid 
Violet,  Orange  G  and  Flavazine  S.  Consequently,  the  production  of  any  desired  shade  offers 
no  difficulty. 
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Of  similar  fastness  are  the  brown  shades  obtained  by  a  combination  of  Fast  Mordant 
Blue  B,  Acid  Alizarine  Grenade  R  and  Mordant  Yellow  O,  which  are  dyed  in  a  similar  manner 
to  Acid  Alizarine  Brown  and  Chrome  Brown  RO. 

The  browns  obtained  by  working  in  an  acid  bath,  using  Patent  Blue  A  or  AF  or  Naphta- 
lene  Green  V  as  the  blue  ingredient,  Fast  Acid  Violet  R,  A2R,  Azo  Acid  Carmine  B  or  Chromo- 
trope  2R  as  the  red,  and  Orange  G,  No.  2,  Flavazine  T  or  S  as  the  yellow  ingredient  are 
much  more  easily  produced.  Instead  of  the  reds  mentioned,  the  cheaper  Victoria  Rubine  O  or 
Naphtol  Red  may  be  employed. 


Brown: 
1,25°/o  Orange  No.  4 
0,36%  Patent  Blue  V 
1,35%  Azo  Acid  Carmine  B 

10°/o  Glauber's  salt 
4%  sulphuric  acid. 

Medium  Blue: 
0,95  %  Cyanine  B 
0,15%  Amido  Naphtol  Red  BB 
0,035%  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Medium  Reseda: 
0,47  °/o  Cyanine  B 
0,1%  Amido  Naphtol  Red  BB 
0,15%  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 


Black: 
6,5%  Acid  Alizarine  Black  R 
0,1%  Mordant  Yellow  O 
10°/o  Glauber's  salt 
4°/o  sulphuric  acid 
3%  bichrome. 

Light  Blue: 
0,22%  Patent  Blue  A 
0,13%  Acid  Violet  5BF 
0,01%  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Light  Reseda: 
0,39%  Cyanine  B 
0,08  °/0  Amido  Naphtol  Red  BB 
0,145%  Flavazine  S 
10  "It,  Glauber's  salt 
4%  sulphuric  acid. 


Dark  Blue: 
2,1 %  Cyanine  B 
0,34 %  Amido  Naphtol  Red  BB 
0,07  "It,  Flavazine  S 
10  °/0  Glauber's  salt 
4°/o  sulphuric  acid. 

Dark  Reseda: 
1,3  °/o  Cyanine  B 
0,33°/,,  Amido  Naphtol  Red  BB 
0,36  "It,  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Green  : 
2°/.  Naphtalene  Green  V 
0,2%  Amido  Naphtol  Red  BB 
0,5%  Flavazine  S 
10  "U  Glauber's  salt 
4%  sulphuric  acid. 


In  this  case  the  operation  is  carried  out  in  an  Acetic  acid  bath,  Sulphuric  acid  being 
added  later  to  exhaust  the  bath. 

The  last  named  combination,  however,  is  not  so  fast  to  water  and  wearing  as  the 
combination  of  Chrome  Developing  colours. 


Yellow  and  Orange. 

For  yellow,  orange-yellow  and  bronze  shades  on  yarn,  fast  to  water  milling,  three  dye- 
stuffs  are  generally  used,  viz:  Mordant  Yellow,  Milling  Yellow  and  Flavazine  T. 

Of  these  three  dyestufts  Mordant  Yellow  O  equalises  best,  but  is  to  be  developed  with 
Bichrome.  It  may  be  shaded  towards  red  with  Acid  Alizarine  Red  B  and  G,  Alizarine 
Red  1WS,  or  Fast  Acid  Violet  R  or  A2R;  towards  brown  with  Acid  Alizarine  Brown  B  or 
Chromogen  I;  towards  blue  or  green  with  Fast  Mordant  Blue  B,  Milling  Blue  2R  extra,  or 
Patent  Blue  A  respectively.  The  shades  thus  obtained  satisfy  all  requirements  as  to  fastness 
to  wearing  etc. 

Milling  Yellow  O,  which  is  dyed  in  an  acid  bath,  equalises  with  difficulty.  It  is  best 
dyed  in  a  bath  containing  Acetate  of  Ammonia,  to  which  Acetic  acid  is  afterwards  added. 
The  colour  is  shaded  with  Acid  dyestuffs  fast  to  water  such  as  the  Scarlets,  Victoria  Scarlet, 
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Blue: 
2,5%  Naphtaline  Blue  LR 
1,25 °/o  Victoria  Violet  4BS 
0,157o  Flavazine  T 
10°/o  Glauber's  salt 
4%  sulphuric  acid. 

Claret  Red: 
0,85%  Fast  Acid  Violet  R 
1,7%  Acid  Alizarine  Red  G 
0,6  %  Scarlet  B  extra 
20°/o  Glauber's  salt 
3°/o  sulphuric  acid 
2°/o  bicbrome. 

Medium  Reseda: 

1%  Cyanine  B 

0,23  %  Amido  Naphtol  Red  BB 

0,4%  Flavazine  S 

10%  Glauber's  salt 

4%  sulphuric  acid. 


Brown: 
1%  Orange  No.  4 
1,6%  Azo  Acid  Carmine  B 
0,4%  Patent  Blue  V 

10  7o  Glauber's  salt 
4%  sulphuric  acid. 

Green : 
2,5%  Fast  Acid  Green  BB  extra 
0,14%  Amido  Naphtol  Red  BB 
0,26°/o  Flavazine  T 
10°/o  Glauber's  salt 
4°/o  sulphuric  acid. 


Light  Reseda: 
0,11 7o  Patent  Blue  V 
0,03  %  Aco  Acid  Carmine  B 
0,11%  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 


Black: 
6,5%  Acid  Alizarine  Black  R 
0,1%  Mordant  Yellow  O 
10%  Glauber's  salt 
4%  sulphuric  acid 
3  %  bichrome. 

Fashionable  Blue: 
0,005%  Flavazine  S 
0,45%  Fast  Acid  Blue  R 
0,03%  Patent  Blue  A 

10%  Glaubers  salt 
4%  sulphuric  acid. 


Reseda: 
0,25%  Patent  Blue  V 

0,1%  Amido  Naphtol  Red  BB 
0,24%  Flavazine  T 
10%  Glauber's  salt 
4°/o  sulphuric  acid. 


Victoria  Rubine  O,  Naphtol  Red,  Milling  Scarlet  4R  cone,  Azo  Acid  Carmine  B,  Milling  Blue  2R 
extra,  Patent  Blue  A,  Naphtalene  Green  V  etc.  The  fastness  of  these  colours  is  very  satisfactory; 
the  only  disadvantage  is  that  Milling  Yellow  O  tends  to  produce  uneven  results  on  many 
yarns.  It  cannot  be  employed  for  shading  off  at  the  boil:  if  the  shade  is  still  lacking  in  Yellow, 
Flavazine  T,  or  better,  Flavazine  S  must  be  used. 

When  Flavazine  T  is  used  as  the  principal  dyestuff  for  yellow  and  orange  shades,  the 
difficulty  respecting  uneven  dyeings  is  done  away  with.  It  may  be  easily  shaded  with  the 
above  mentioned  dyestuffs,  and  can  be  added  to  the  boiling  dyebath  to  bring  the  shade  up 
to  pattern.  Although  its  application  is  simple,  still  brown  shades  produced  with  it  are  not 
very  fast.    However,  the  fastness  to  water  is  satisfactory  for  most  cases. 


Red. 

The  number  of  red  colours  suitable  for  water  milling  is  exceptionally  large,  while  the 
shades,  which  vary  according  to  requirements,  range  from  light  pink  to  scarlet  and  claret, 
and  from  a  coppery  shade  to  the  dull  currant  shades. 

The  most  important  colours  are  the  Scarlets  and  Victoria  Scarlet,  Victoria  Rubine  and 
Naphtol  Red.  They  serve  generally  as  foundations,  being  dyed  in  an  acid  bath,  and  are  shaded 
with  easily  equalising  dyestuffs  such  as  Flavazine  T,  Flavazine  S,  Orange  G,  Patent  Blue  A, 
Milling  Blue  RR  extra,  Azo  Acid  Magenta  G,  Azo  Acid  Carmine  B,  Fast  Acid  Violet,  Chromo- 
trope  2R  or  6B,  Amido  Naphtol  Red  and  Azo  Acid  Red  B. 

The  selection  of  the  grounding  dyestuff  depends  upon  special  requirements,  whether  the 
colours  are  required  to  stand  stoving  or  not.  For  shades  fast  to  stoving,  Nassovia  Scarlet  O, 
the  yellower  Scarlet  brands,  Brilliant  Crimson  O  and  Scarlet  crystals  are  suitable. 
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Red: 

3"  o  Scarlet  R 
0,25  %  Scarlet  RR 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Green : 
1,6%  Patent  Blue  A 
0,6%  Mordant  Yellow  O 
1,2%  Acid  Alizarine  Blue  Black  B 
20°  o  Glauber's  salt,  5%  acetic  acid 

2°/o  sulphuric  acid 
2,5%  bichrome. 


Navy: 

2,5%  Naphtalene  Blue  LR 
1,25%  Victoria  Violet  4BS 
0,15%  Flavazine  T 
10%  Glauber's  salt 
4"  o  sulphuric  acid. 

Black: 
9%  Carbon  Black  BD 
0,1%  Orange  No.  4 
0,2%  Orange  No.  3 
10%  Glauber's  salt,  5%  acetic  acid 
2  %  sulphuric  acid. 

"White  (cotton):  bleached. 


Yellor 

0,002 %  Cyanine  B 
0,006%  Azo  Acid  Magenta  G 
0,13%  Flavazine  T 

10%  Glauber's  salt 
4%  sulphuric  acid. 

Black  (cotton): 
10%  Thiogene  Black  B2R  liquid 
10%  Thiogene  Black  M  liquid 
10%  sodium  sulphide  cryst. 
10%  soda  calc. 
50%  common  salt. 


If  fastness  to  stoving  is  not  essential,  Victoria  Scarlet,  Victoria  Rubine,  Scarlet  5R  and  6R 
and  Naphtol  Red  may  be  used,  which  are  cheaper,  and  at  the  same  time,  faster  to  light. 

For  fastness  to  water,  Milling  Scarlet  4R  is  superior  to  all  the  above  mentioned  colours, 
and  its  fastness  to  stoving  lies  between  the  two  groups.  It  produces  a  clear  scarlet-red  shade, 
but  does  not  easily  dye  level.  Even  shades  may  be  obtained,  however,  by  working  slowly 
in  a  bath  containing  Acetate  of  Ammonia,  Acetic  acid  being  afterwards  added  to  exhaust  the 
bath.  This  colour  may  be  used  as  a  foundation  in  the  manner  stated  above,  and  then  shaded 
off  with  easily  equalising  acid  colours. 

Amongst  the  Chrome  Developing  colours,  which  dye  level  easily  and  are  fast  to  water, 
stoving  and  wearing,  Acid  Alizarine  Red  G  and  B  and  Acid  Alizarine  Grenade  R  may  be 
mentioned. 


Reseda: 
2,1%  Naphtalene  Green  V 
0,33%  Amido  Naphtol  Red  BE 
0,6%  Flavazine  T 
10%  Glauber's  salt 
4°.'o  sulphuric  acid. 


Black: 
6,5%  Acid  Alizarine  Black  R 
0,1%  Mordant  Yellow  O 
10%  Glauber's  salt 
4%  sulphuric  acid. 
8%  bichrome. 


Claret  Red: 
3,25"  o  Victoria  Scarlet  3R 

4%  Naphtol  Red  O 
0,12%  Patent  Blue  V 
10%  Glauber's  salt 
4%  sulphuric  acid. 


Blue: 
1,2%  Indigo  substitute  WE 
0,S%  Victoria  Violet  4BS 

10  °o  Glauber's  salt 
4%  sulphuric  acid. 
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Green  : 

2,5  °|„  Fast  Acid  Green  BB  extra 
0,14  °/o  Amido  Naphtol  Red  BB 
0,26  °/0  Flavazine  T 

10u/o  Glauber's  salt 
4°/o  sulphuric  acid. 

Reseda : 

17o  Cyanine  B 

0,23  °/o  Amido  Naphtol  Red  BB 

0,4  °/o  Flavazine  S 

10  7o  Glauber's  salt 

4°/o  sulphuric  acid. 


Bronze: 
1,2570  Orange  No.  4 
0,68  7o  Azo  Acid  Carmine  B 
0,087c,  Patent  Blue  V 

10 7o  Glauber's  salt 
47o  sulphuric  acid. 

Light  Res  eda: 

0,117c.  Patent  Blue  V 

0,03  7o  Azo  Acid  Carmine  B 

0,11 7o  Flavazine  S 

10  7o  Glauber's  salt 
47o  sulphuric  acid. 


Fashionable  Blue: 
0,005  7c.  Flavazine  S 
0,45  7o  Fast  Acid  Blue  R 
0,037o  Patent  Blue  A 

10  7o  Glauber's  salt 
47o  sulphuric  acid. 

Resed  a: 

0,257o  Patent  Blue  V 
0,1 7o  Amido  Naphtol  Red  BB 
0,24 7o  Flavazine  T 
10  7o  Glauber's  salt 
47o  sulphuric  acid. 


To  obtain  very  brilliant  fiery  scarlet  shades  with  a  blueish  hue  overhand,  such  as  the 
Cochineal  Scarlet,  it  is  best  to  combine  the  yellower  brands  of  Victoria  Scarlet  or  Scarlet,  or 
the  bloomier  Nassovia  Scarlet  O  with  Rosazeine  O,  which  combination  may  be  employed  in 
an  acid  bath. 

For  producing  very  fast  light  red  and  pink  shades,  Fast  Acid  Violet  is  used,  which  may 
be  saddened  by  using  a  little  fast  yellow  such  as  Flavazine  T,  Flavazine  S  or  Orange  G,  and 
also  Patent  Blue  A  or  Milling  Blue  2R.  For  bluer  shades  such  as  Heliotrope  and  Lilac,  Fast 
Acid  Violet  B  is  very  suitable. 

Bright  brilliant  pink  and  salmon  shades  are  best  produced  with  Fast  Acid  Magenta  G, 
Fast  Acid  Phloxine  A  and  Fast  Acid  Eosine  G,  or  Rosazeine  may  be  used  as  the  chief  colour. 
The  latter  is  much  purer  in  tone  than  the  other  colours  but  is  not  so  fast  to  light;  it  dyes 
equally  level,  and  possesses  similar  fastness  to  water. 


Drab: 
0,026  7„  Acid  Alizarine  Grey  G 
0,36  7o  Azo  Acid  Carmine  B 
0,033  7»  Chrysoine  G 

20  70  Glauber's  salt,  57o  acetic  acid 
27o  sulphuric  acid. 

Black: 

6,57o  Acid  Alizarine  Black  R 
0,1 7c,  Mordant  Yellow  O 

10  7o  Glauber's  salt,  4"/o  sulphuric  acid 
37o  bichrome. 

White:  stoved. 

Ye  How  (cotton) : 
0,17c.  Oxydianil  Yellow  O 

10  7o  Glauber's  salt. 


1,757c.  Patent  Blue  A 

0,75  7o  Acid  Alizarine  Grey  G 

0,2  7c.  Flavazine  T 

207c.  Glauber's  salt,  57o  acetic  acid 
27o  sulphuric  acid. 

D  rab  (cotton) : 
0,47c.  Thiogene  Brown  S 
0,67o  Thiogene  Brown  GC 
37o  sodium  sulphide  cryst. 
37„  soda  calc. 
20  7o  common  salt. 

Green  (cotton): 
97o  Thiogene  Green  BL  extra 
17o  Thiogene  Green  GL  extra 

107c.  sodium  sulphide  crj'st. 
5°/o  soda  calc. 
307o  common  salt. 


Red: 

3'7o  Scarlet  R 
0,25  7o  Scarlet  RR 

107o  Glauber's  salt 
47o  sulphuric  acid. 

Red  (cotton) : 

27°  Dianil  Scarlet  G 
17„  Dianil  Scarlet  2R 
30  °/0  Glauber's  salt  cryst. 
27o  soda  calc. 
57o  Solidogene  A,  27o  hydrochloric  acid. 

Black  (cotton): 
10 7o  Thiogene  Black  B3R  liquid 
107o  Thiogene  Black  M  liquid 

10  7o  sodium  sulphide  cr3'st. 
10  7o  soda  calc. 
50  7o  common  salt. 
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Blue. 

Blue  colours,  varying  from  dark  navy  blue  to  bright  sky  blue,  play  a  very  important 
part  in  this  branch  of  the  industry. 

The  fastest  navy  blue  shades  are  produced  with  the  blue  chrome  dyestuffs:  Chromo- 
trope  FB,  F4B,  DW,  Chromotrope  Blue  A,  WB,  WG,  and  Fast  Mordant  Blue  B  and  R. 
These  colours  are  dyed  in  an  acid  bath  and  developed  with  Bichrome,  excepting  Fast  Mordant 
Blue  which  is  developed  with  Fluoride  of  Chrome.  The  following  colours  are  employed  for 
shading:  Patent  Blue  A,  Milling  Blue  2R  extra,  Fast  Acid  Violet  R  and  A2R,  Acid  Violet  5BF, 
6BN  and  Flavazine  T. 

These  colours  answer  all  requirements;  they  are  very  fast,  and  even  full  shades  do  not 
bleed  in  water.  If  they  are  not  so  largely  employed  as  some  of  the  after  mentioned  combi- 
nations, the  reason  is  to  be  found  in  the  fact  that  they  have  to  be  boiled  rather  longer, 
which  tends  to  felt  the  material;  the  simpler  acid  dyeing  colours  are  therefore  mostly  preferred, 
although  their  fastness  is  less  satisfactory. 

The  fastest  navy  blues  produced  with  Acid  colours  are  obtained  by  combining  Milling 
Blue  2R  extra  and  Patent  Blue  A  with  Fast  Acid  Violet  R,  A2R  or  B  and  according  to 
requirements  saddening  the  shade  with  Orange  G  or  Flavazine  T.  Very  similar  to  this 
combination  is  the  one  produced  with  Indigo  Substitute  WE,  Fast  Acid  Violet  and  one  of  the 
above  named  yellows. 

Cheaper  shades  are  obtained  by  working  with  Victoria  Violet  4BS  or  Azo  Acid  Blue  B 
in  combination  with  Patent  Blue  A  and  Orange  or  Flavazine  T;  also  with  Victoria  Violet  4BS, 
Indigo  Substitute  WE,  A  extra,  K,  and  Flavazine  T.  The  cheapest  navy  blue  shades  are 
produced  with  Naphtalene  Blue  D,  DL,  LR,  BN  cone,  B  and  B  extra,  which  may  be  shaded 
with  Victoria  Violet  4BS,  Patent  Blue  A  or  Acid  Green  and  Yellow. 


Green : 
l,95°/0  Chromotrope  F4B 

l°/o  Patent  Blue  A 
0,4  "/o  Mordant  Yellow  O 

20  7o  Glauber's  salt 
3"/.i  sulphuric  acid 

2,5  °/o  bichrome 
l°/o  sulphuric  acid 
2°/o  lactic  acid. 


Blue: 
0,3  "/o  Flavazine  T 
l,35"/»  Victoria  Violet  4BS 
3°/o  Naphtaline  Blue  LR 

10%  Glauber's  salt 
4°/o  sulphuric  acid. 


Black: 

6°/o  Acid  Alizarine  Black  R 
0,05  °/o  Mordant  Yellow  O 

10°/o  Glauber's  salt 
4°/o  sulphuric  acid 
3°/0  bichrome. 


Blue: 

1,6  °/o  Chromotrope  F4B 
0,9  •/.  Patent  Blue  A 
0,36  "/o  Fast  Acid  Violet  R 
20"/, 


Glauber's  salt 
3°/o  sulphuric  acid 
2  °/0  bichrome,  1  °/o 
2°/»  lactic  acid. 


sulphuric  acid 


These  combinations  vary  very  little  from  each  other  as  regards  fastness  to  water;  if 
anything,  the  last  named  are  slightly  less  fast  to  water  than  the  former. 

In  fastness  to  wearing,  however,  the  difference  is  much  greater,  the  expensive  navy 
blues  produced  with  Patent  Blue,  Milling  Blue  and  Fast  Acid  Violet  being  considerably  faster 
than  the  cheaper  Naphtalene  Blue  shades. 

According  to  the  quality  of  the  yarn  and  the  finished  goods,  the  dyer  has  to  use  his 
own  judgement  in  selecting  cheaper  colours  of  poorer  fastness,  or  the  more  expensive  dyestuffs 
showing  greater  fastness  all  round. 
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Blue: 
2,5  %  Naphtaline  Blue  LR 
1,25%  Victoria  Violet  4BS 
0,15%  Flavazine  T 
10%  Glauber's  salt 
4°/o  sulphuric  acid. 

Black: 
6,5°/o  Acid  Alizarine  Black  R 
0,1  °/o  Mordant  Yellow  O 
10 ',  Glauber's  salt 
4%  sulphuric  acid 

3%  bichrome. 


Red  (cotton): 
5"/o  Primuline  O,  developed  wiih 
j9/Naphtol  and  treated  with  Solidogen  A. 


Green : 
1,45%  Patent  Blue  A 
0,52  %  Mordant  Yellow  O 
1,1%  Acid  Alizarine  Blue  Black  B 
20°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 

2,5°/n  bichrome. 


Black: 
9%  Carbon  Black  BD 
0.1  °/o  Orange  No.  4 
0,2  %  Orange  No.  % 

10%  Glauber's  salt 
5  °/o  acetic  acid 
2%  sulphuric  acid. 


If  the  question  of  price  does  not  enter  greatly  into  consideration  and  it  is  desired  to  obtain 
the  best  possible  fastness,  it  is  advisable  to  use  Alizarine  Direct  Blue  B,  which  is  superior 
to  all  combinations  of  Acid  colours  as  regards  fastness  to  water,  and  is  also  much  faster  to 
light.  This  colour  is  almost  as  fast  to  light  and  milling  as  the  Chrome  Developing  dyestuffs, 
over  which  it  possesses  the  advantage  of  a  shorter  dyeing  operation,  and  consequently  of  not 
impairing  the  quality  of  the  yarn.  Alizarine  Direct  Blue  B  is  dyed  with  the  addition  of 
10°/o  Glauber's  salt  and  2%  Acetic  acid  to  the  bath,  which  is  heated  slowly  to  the  boil  and 
2—  3  %  Acetic  acid  or  1 — 2  °/0  Sulphuric  acid  then  added. 


Ligh  t  Blue: 
0,005  °/o  Patent  Blue  A 
0,06%  Fast  Acid  Blue  R 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Dark  Blue: 
0,95  °/o  Cyanine  B 
0,15%  Amido  Naphtol  Red  BB 
0,035 %  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Black: 
9%  Carbon  Black  BD 
0,1%  Orange  No.  4 
0,2%  Orange  No.  2 
20°/o  Glauber's  salt,  5°/o  acetic  acid 
2%  sulphuric  acid. 


Medium  Blue: 
0,2  %  Patent  Blue  V 
0,005%  Flavazine  S 
0,034%  Fast  Acid  Violet  A2R 

10%  Glauber's  salt 
4%  sulphuric  acid. 

Navy: 
2,5%  Naphtaline  Blue  LR 
1,25%  Victoria  Violet  4BS 
0,15%  Flavazine  T 
10%  Glauber's  salt 
4%  sulphuric  acid. 

White  (cotton): 
bleached. 

Bronze  (cotton): 
0,75  "/o  Primuline  O 
30%  common  salt 

after  treated  with  chloride  of  lime. 


Medium  Blue: 
0,22%' Patent  Blue  AF 
0,13%  Acid  Violet  5BF 
0,01  %  Flavazine  S 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Green : 
1,6%  Patent  Blue  A 
1,2%  Acid  Alizarine  Blue  Black  B 
0,6%  Mordant  Yellow  O 
20%  Glauber's  salt,  5"/o  acetic  acid 

2%  sulphuric  acid 
2,5  %  bichrome. 

Bla  ck  (cotton) : 
10%  Thiogene  Black  B2R  liquid 
10%  Thiogene  Black  M  liquid 
10%  sulphide  of  sodium  cryst. 
10%  soda  calc. 
50%  common  salt. 
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Fast  Blue  and  Fast  Dark  Blue  are  also  very  serviceable  for  producing  Navy  Blue  shades. 
On  account  of  their  unsatisfactory  equalising  properties,  however,  they  must  be  used  with  care. 
They  are  best  dyed  in  a  bath  containing  Acetic  acid,  or  still  better,  Acetate  of  Ammonia,  to 
which  some  Acetic  acid  is  added  afterwards. 

The  disadvantage  in  using  these  dyestuffs  lies  in  their  poor  fastness  to  rubbing  which 
becomes  more  apparent  when  woven  along  with  white. 

Fast  Dark  Blue  B  extra,  also  Carbon  Black  3B  and  B,  however,  when  used  along  with 
Milling  Blue  2R  extra,  Acid  Violet  5BF,  6BN  or  Patent  Blue  A,  serve  for  the  production  of 
dark  blue  to  blue-black  shades  fast  to  water  and  also  to  light.  In  consequence  of  the  tendency 
of  these  colours  to  rush  on  to  the  fibre,  it  is  advisable  to  work  them  in  a  bath  containing 
Acetate  of  Ammonia  and  Acetic  acid;  in  this  way  the  evenness  of  these  colours  is  greatly 
enhanced. 

Brilliant  Blues  are  best  produced  with  Milling  Blue  2R  extra  or  Patent  Blue  A,  along 
with  one  of  the  Fast  Acid  Violet  brands  or  Acid  Violet  6BN,  5BF  and  also  from  Patent  Blue  A 
and  RBN.     They  possess  satisfactory  fastness  to  light  and  water. 

Pure  blue  shades  are  obtained  by  using  the  different  brands  of  either  Soluble  Blue  or 
Alkali  Blue.  The  former  do  not  equalise  so  well  as  the  latter,  which,  however,  have  to  be 
dyed  in  two  baths.  On  account  of  their  equalising  properties  however,  the  Alkali  Blues  are 
generally  preferred,  especially  for  the  brightest  shades. 

Green  and  Olive. 

As  the  blue  ingredient  for  green  and  olive  shades,  Patent  Blue  A  or,  in  fuller  shades 
also  Milling  Blue  2R  extra  and  Indigo  Substitute  WE,  are  used.  As  the  yellow  ingredient, 
Milling  Yellow  O  and  Mordant  Yellow  O,  which  in  fastness  are  equal  to  one  another  are 
chiefly  employed.  The  former  equalises  with  difficulty  and  must  be  dyed  very  carefully;  the 
latter,  however,  equalises  very  well,  but  requires  an  aftertreatment  with  Bichromate  of  Potash 
or  Fluoride  of  Chrome. 

In  order  to  evade  the  difficulties  connected  with  these  two  colours,  Flavazine  T  is 
often  employed.  —  It  is  dyed  in  an  ordinary  acid  bath,  equalises  well,  and  suffices  in  most  cases 
as  regards  fastness  to  water.  Reds,  for  shading  and  flattening  the  yellows  mentioned  above, 
are:  Fast  Acid  Violet,  Azo  Acid  Carmine  B,  Amido  Naphtol  Red  G,  BB,  6B  and  Chromotrope 
RR  and  6B.  On  account  of  their  sensitiveness  to  Chrome,  however,  the  two  last  colours 
cannot  be  employed  in  conjunction  with  Mordant  Yellow  0. 


Navy : 
2%  Naphtaline  Blue  LR 
1,3%  Victoria  Violet  4BS 
0,4%  Patent  Blue  LE 
0,15  "/o  Flavazine  T 
10  °/o  Glauber's  salt 
4°/o  sulphuric  acid. 

Light  Pink  (cotton): 
0,01%  Dianil  Fast  Scarlet  8BS 
0,04°/.  Dianil  Scarlet  G 

after  treated  with  Solidogene  A. 


Reseda: 
0,25  7o  Patent  Blue  V 
0,1 7o  Amido  Naphtol  Red  BB 
0,24%  Flavazine  T 
10  "/o  Glauber's    salt 
4°/o  sulphuric  acid. 

Medium  Pink  (cotton): 
0,16  %  Dianil  Fast  Scarlet  8BS 
0,2%  Dianil  Crimson  G 

after  treated  with  Solidogene  A. 


Green  (cotton)  : 
4%  tannin;  2%  tartar  emetic 


0,2°/o  Methylene  Green  GG 
1,5 %  Flavophospnine  4G  cone.  new. 
5%  acetic  acid. 


Deep  Pink  (cotton) : 
0,35%  Dianil  Fast  Scarlet  SBS 
0,6%  Dianil  Scarlet  G 

after  treated  with  Solidogene  A. 


40 


The  dyeing  of  yarn. 


Cheaper  greens  and  olives  are  produced  with  Acid  Green  or  Naphtalene  Green,  which 
are  shaded  according  to  requirements  with  a  yellow  and  one  of  the  above  named  red  colours. 
However,  even  if  they  satisfy  the  practical  requirements  as  regards  fastness  to  light,  they  are 
not  to  be  specially  recommended  since  the  fastness  to  water,  also  the  fastness  to  alkalies  and 
stoving  of  Acid  Green,  is  very  unsatisfactory.  Therefore,  this  combination  must  be  employed 
with  caution,  and  only  in  such  cases  where  cheapness  comes  before  quality. 

In  regard  to  fastness  to  water,  washing  and  light,  the  fastest  green  shades  are  obtained 
with  Alizarine  Direct  Green  G.  It  is  employed  in  an  acid  bath  but  the  operation  must  be 
carried  out  with  care,  as  the  colour  .equalises  with  difficulty.  Besides  the  necessary  quantity 
of  colour,  10°/o  of  Glauber's  salt  and  5%  of  Acetate  of  Ammonia  are  added  to  the  balh,  which 
is  heated  slowly  to  the -boil  and  exhausted  by  adding  2 — 3°/0  of  Acetic  acid  or  1 — 2°/0  of 
Sulphuric  acid.  For  shading  purposes  the  same  dyestuffs  are  employed  as  for  the  above 
named  Acid  Colours. 


Blue: 
2<7o  Naphtaline  Blue  LR 

1.3  c/»  Victoria  Violet  4BS 
0,4°/,  Patent  Blue  LE 

0,15  °/o  Flavazine  T 
10°/o  Glauber's  salt 
4°/u  sulphuric  acid. 

Medium  Reseda: 
0,68°/o  Cyanine  B 
0,120/o  Amidonaphtol  Red  BB 
0,45 "/«  Flavazine  T 
10°/o  Glauber's  salt 
4°/o  sulphuric  acid. 

Medium  Bronze: 

1.4  "/o  Orange  No.  4 

0,83  "/„  Azo  Acid  Carmine  B 
0,18"/,,  Patent  Blue  V 
10  %  Glauber's  salt 
4°/0  sulphuric  acid. 


Black: 
6,5  °/0  Acid  Alizarine  Black  R 
0,1  %  Mordant  Yellow  O 
10°/o  Glauber's  salt 
4f,'o  sulphuric  acid 
3*7o  bichrome. 

Ligh  t  Reseda: 
0,25°/.  Patent  Blue  V 
0,1  °/o  Amido  Naphtol  Red  BB 
0,24  °/o  Flavazine  T 
10°/o  Glauber's  salt 
4°/o  sulphuric  acid. 

Light  Bronze: 
1  °/o  Orange  No.  4 
0,08  "/o  Azo  Acid  Carmine  B 
0,1  °/o  Patent  Blue  V 

10°/o  Glauber's  salt 
4°/o  sulphuric  acid. 


Dark  Reseda: 
2,1  "/o  Naphtaline  Green  V 
0,33  °/o  Amido  Naphtol  Red  BB 
0,6  °/o  Flavazine  T 

10n/o  Glauber's  salt 
4°/0  sulphuric  acid. 

Dark  Bronze: 
2°/o  Orange  No.  4 
l,4°/0  Azo  Acid  Carmine  B 
0,340/o  Patent  Blue  V 

10%  Glauber's  salt 
4°/o  sulphuric  acid. 

Green : 
2°/o  Naphtaline  Green  V 
0,2  °/o  Amido  Naphtol  Red  BB 
0,5  °/0  Flavazine  S 
10°/o  Glauber's  salt 
4°/o  sulphuric  acid. 


For  full  green  and  olive  shades  a  combination  of  the  blue  Chrome  Developing  colours, 
especially  Chromotrope  F4B,  the  various  brands  of  Chromotrope  Blue  and  Fast  Mordant  Blue  B, 
with  Mordant  Yellow  O,  Milling  Yellow  O  or  Flavazine  T,  is  employed.  In  these  cases  the 
methods  of  dyeing  and  shading  are  the  same  as  those  given  for  the  Blue  Colours  on  page  37. 
In  respect  to  fastnees  to  bleeding,  even  in  full  shades  these  combinations  are  perfectly  free 
from  objection,  and  their  application  is  surer  than  that  of  Acid  Blue  or  Green  colours. 


Black. 


Black  is  largely  employed  in  woven  goods  that  have  to  undergo  water  milling,  large 
quantities  of  yarn  being  dyed  for  this  purpose. 

The  cheapest,  and  in  every  respect  a  most  satisfactory  fast  black  on  yarn  is  produced 
with  Carbon  Black,  of  which  the  most  important  brands  are  3B,  B,  BD  and  T. 
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The  bath  is  prepared  with  10°/0  Glauber's  salt  and  5°/o  Acetic  acid.  The  goods  are 
entered  at  90— 100°  F,  the  bath  slowly  raised  to  the  boil  and  boiled  for  V2  hr;  the  bath  is  exhausted 
by  adding  2°/0  Sulphuric  acid  and  continuing  the  dyeing  operation  for  a  further  3ji  hour  near 
the  boil.  Using  an  Acid  colour  injures  the  quality  of  the  yarn  much  less  than  dyeing  with 
Logwood  on  a  mordant.  Nevertheless,  the  latter  is  still  often  preferred  on  account  of  its 
better  equalising  property. 

If  it  is  desired  to  employ  colours  that  equalise  exceptionally  well,  Acid  Alizarine  Black  R 
or  the  brands  3B,  3B  extra  and  T  are  employed;  these  are  dyed  in  an  acid  bath  and  developed 
with  Bichromate  of  Potash.  Copper  Black  S  or  SB,  which  are  dyed  in  a  Sulphuric  acid  bath 
and  developed  with  Copper  Sulphate,  also  equalise  well. 


Green: 
2,5%  Fast  Acid  Green  BB  extra 
0,14%  Amido  Naphtol  Red  BB 
0,26  %  Flavazine  T 
10%  Glauber's  salt 
4°/o  sulphuric  acid. 


Claret  Red: 
3,75%  Scarlet  3R 
0,75%  Fast  Acid  Violet  R 
10%  Glauber's  salt 
4%  sulphuric  acid. 


Black: 
6,5%  Acid  Alizarine  Black  R 
0,1%  Mordant  Yellow  O 
10%  Glauber's  salt,  4%  sulphuric  acid 

3%  bichrome. 

Navy: 
2,5%  Naphtaline  Blue  LR 
1,25%  Victoria  Violet  4BS 
0,15%  Flavazine  T 
10%  Glauber's  salt 
4%  sulphuric  acid. 

Reseda : 
0,25%  Patent  Blue  V 
0,1%  Amido  Naphtol  Red  BB 
0,24%  Flavazine  T 
10°;.  Glauber's  salt 
4%  sulphuric  acid. 


The  developing  colours  are  more  advantageous  than  using  Logwood  Black,  since  on 
account  of  the  single-bath  dyeing  process  which  requires  a  much  shorter  time,  the  quality  of 
the  yarn  is  less  impaired  than  is  the  case  when  dj'eing  Logwood  Black. 


Black: 
6,5%  Acid  Alizarine  Black  R 
0,1  %  Mordant  Yellow  O 

10%  Glauber's  salt,  4  %  sulphuric  acid 
3%  bichrome. 

Light  Pink  (cotton): 
0,04%  Dianil  Fast  Scarlet  8BS 
0,04%  Dianil  Scarlet  G 

treated  with  Solidogene  A. 


Reseda : 
0,25%  Patent  Blue  V 
0,1%  Amido  Naphtol  Red  BB 
0,24%  Flavazine  T 
10%  Glauber's  salt 
4%  sulphuric  acid, 

Medium  Pink  (cotton): 
0,16%  Dianil  Fast  Scarlet  8BS 
0,2"/o  Dianil  Scarlet  G 
treated  with  Solidogene  A. 


Green  (cotton) : 
4%  tannin,  2%  tartar  emetic 


0,2%  Methylene  Green  2G 
0,5  %  Flavophosphine  4G  cone.  new. 
5%  acetic  acid. 

Deep   Pink  (cotton:) 
0,35%  Dianil  Fast  Scarlet  8BS 
0,6°.'o  Dianil  Scarlet  G 
treated  with  Solidogene  A. 


Carbon  Black,  Acid  Alizarine  Black  and  Copper  Black   are   satisfactorily  fast  to  water, 
and  surpass  Logwood  Black  as  regards  fastness  to  light  and  stoving. 

Sallle 
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The  dyeing  of  earpet  yarns,  yarns  for  upholstery  and  decorative  materials. 

Exceptionally  large  quantities  of  dyed  yarn  are  employed  in  the  manufacture  of  carpets 
of  all  kinds,  upholstery  goods,  tapestry  materials,  curtains  etc.;  also  for  plush,  and  fancy 
trimming  materials.  All  kinds  of  yarn  are  employed  for  these  purposes,  from  the  finest  worsted 
and  Mohair  yarns  for  the  manufacture  of  "Gobelins",  to  the  coarsest  carded  yarn  and  hair 
employed  for  making  door -mats. 

In  spite  of  the  great  differences  in  the  quality  of  the  yarns,  they  practically  serve  without 
distinction  for  similar  purposes,  and  may  therefore  be  treated  together  in  the  same  chapter. 
Most  of  these  yarns  are  employed  for  decorative  materials  which,  before  all,  must  withstand 
the  action  of  light,  very  often  direct  sunlight.  Therefore  the  most  important  requirement  in 
all  cases  is  fastness  to  light. 

Another  essential  point  is,  that  the  colours  do  not  rub;  upholstery  materials  and  plush 
goods  which  are  used  for  covering  couches,  chairs  and  other  articles  of  furniture  must  be 
especially  clean  and  on  no  account  be  liable  to  mark  off.  Moreover,  the  colours  are  required 
fast  to  rubbing  lest  in  weaving  dark  shades  they  stain  the  light  colours  worked  along  with  them. 

Fastness  to  water  is  of  less  importance  for  yarns  that  are  to  be  employed  for  carpets 
and  upholstery  goods.  It  is  sometimes  required,  however,  for  special  purposes,  viz:  when 
the  yarns  are  manufactured  into  carpets  and  mats  for  use  on  board  ship,  for  deck  chairs,  and 
hall  carpets.  For  such  goods,  colours  must  be  used  which  do  not  bleed  on  becoming  wet. 
For  the  same  reason  and  purposes,  fastness  to  alkalies  is  often  required. 

Of  the  greatest  importance  also  is  the  exactness  of  shade;  since  the  carpets  and  tapestry 
goods  serve  for  decorative  purposes,  the  individual  colours  of  the  different  materials,  whether 
carpets,  curtain  stuffs  or  upholstery  goods,  must  correspond  and  harmonise  with  one  another, 
not  only  by  day-light  but  also  in  artificial  light;  consequently  great  value  is  to  be  placed  on 
a  good  evening-colour.  As  the  yarns  are  often  used  both  for  goods  with  a  pile  surface  and 
for  smooth-faced  goods,  they  must  be  matched  in  every  respect,  comparing  not  only  the  threads 
longitudinally,  but  also  their  cross  cut,  and  it  is  essential  that  the  yarns  are  well  dyed  through. 

Besides  these  requirements,  the  evenness  of  the  colour  plays  a  very  important  part. 
In  many  cases  a  single  colour  governs  the  whole  effect  of  the  goods,  in  carpets  or  upholstery 
goods.  In  material  with  an  open  pile,  each  unevenly  dyed  thread  becomes  quite  noticeable 
as  a  badly  penetrated  effect  generally.  The  greatest  possible  care  must  therefore  be  exercised 
in  the  preparatory  treatment  of  the  yarns,  their  treatment  in  the  dyebath,  and  the  selection 
of  suitable  dyestuffs,  all  of  which  make  great  demands  on  the  personal  skill  of  the  dyer. 

Generally  the  yarns  are  dyed  on  sticks,  the  operation  being  carried  out  as  already 
mentioned  on  page  5.  For  many  carpets  and  upholstery  goods  in  which  the  effect  is  brought 
out  by  means  of  an  individual  woollen  warp,  it  is  advantageous  to  dye  the  warp  as  such, 
binding  the  threads  loosely  together  several  times  so  that  they  do  not  lose  their  position  and 
become  entangled.  The  warps  are  then  dyed  over  the  winch  in  the  dye  beck  in  a  similar 
manner  to  piece  goods.  The  dyeing  of  yarn  in  the  warp  possesses  the  advantage  that  for 
a  certain  quantity  of  goods,  no  more  and  no  less  yarn  is  dyed  than  is  exactly  required.  Also, 
it  affords  protection  against  stripy  and  uneven  goods,  which  may  easily  arise  when  the  warps 
are  tuned  with  yarns  from  different  dyed  lots. 

For  reasons  already  given,  equalising  acid  wool  colours,  which  are  as  fast  to  light  and 
to  rubbing  as  possible,  are  chiefly  employed. 

For  high  class  goods,  and  in  order  to  increase  the  fastness  to  light  as  much  as  possible, 
the  Chrome  Developing  colours  are  used,  which,  in  this  respect,  are  more  or  less  superior 
to  most  of  the  Acid  colours.  As  a  matter  of  fact,  these  colours  are  very  often  used  when, 
besides  fastness  to  light,  a  greater  fastness  to  water  and  washing  is  required.  With  a  little 
practice  they  offer  no  difficulty  in  dyeing  to  shade,  especially  if,  after  the  addition  of  Chrome, 
easily  equalising  Acid  dyestuffs  are  used  for  bringing  the  shades  up  to  pattern.    In  consequence 
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of  the  good  equalising  properties  of  the  Chrome  Developing  colours,  and  the  fact  that  they 
are  dyed  in  a  single  acid  bath,  and  developed  in  the  same  bath,  the  quality  of  the  yarn  suffers 
very  little  more  than  when  dyeing  with  ordinary  acid  colours. 

The  Developing  colours  are  preferred  to  any  other  group  of  colours  for  another  reason: 
The  opinion  is  often  held  by  the  public  to-day  —  sometimes  rightly  so  —  that  carpets  which 
have  been  dyed  with  "Aniline",  i.  e.  artificial  colours,  are  not  so  fast  to  light  as  the  old 
Oriental  and  Persian  carpets  which  were  dyed  with  natural  colours.  But  as  a  matter  of  fact,  in 
the  Developing  colours  we  offer  a  series  of  dyestuffs  which  not  only  equal  the  woods  and 
extracts  as  regards  fastness  to  light,  but  in  most  cases  are  far  superior  to  them  in  this  respect, 
while  the  method  of  dyeing  is  much  simpler  than  that  of  the  natural  colours.  Even  amongst 
the  Acid  colours,  products  can  be  found  which  will  satisfy  all  requirements  regarding  fastness 
to  light;  this  point  will  be  enlarged  upon  when  describing  the  individual  dyestuffs. 


Blue. 

Indigo,  the  fastest  blue  dyestuff,  is  largely  used  in  Europe  as  well  as  in  the  East  for 
dyeing  high  class  carpet  yarns.  Concerning  its  method  af  application  see  the  remarks  on 
page  16  etc. 

For  upholstery  goods,  Indigo  is  less  serviceable  in  full  shades  on  account  of  its  tendency 
to  rub;  on  the  other  hand,  it  is  largely  used  for  silver  and  pearl  tones.  In  works  not  fitted 
up  for  dyeing  Indigo,  better  class  goods  should  be  dyed  with  the  Chrome  Developing  colours, 
such  as  Chromotrope  FB,  F4B,  Chromotrope  Blue  A,  WB,  WG  and  Fast  Mordant  Blue  B  or  R, 


1,6%,  Patent  Blue  V 
0,12"/o  Azo  Acid  Magenta  G 
0,042  <V„  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


by  boiling  in  an  acid  bath  and  developing  with  Bichrome.  Also  Acid  Alizarine  Blue  BB  or 
Fast  Mordant  Blue  B  or  R  may  be  used.  The  latter  colours  are  dyed  in  an  acid  bath  and 
developed  with  Fluoride  of  Chrome.  These  colours  penetrate  and  equalise  well,  and  possess 
a  high  degree  of  fastness  to  light. 

If  it  is  desired  to  work  only  in  an  acid  bath,  full  blue  shades  may  be  advantageously 
produced  with  Patent  Blue  V,  flattened  with  Chromotrope  RR,  6B,  Amido  Naphtol  Red  G, 
BB  or  6B,  Azo  Acid  Magenta  G,  and  with  Azo  Yellow  cone.  Victoria  Yellow  cone,  or  Flava- 
zine S  or  L.  All  these  colours  equalise  well  and  may  be  added  to  the  boiling  bath  in  order 
to  dye  to  pattern.  Although  not  equal  to  the  above-mentioned  Chrome  Developing  colours 
as  regards  fastness  to  light,  they  are  sufficiently  fast  in  most  cases;  for  example,  a  dark  blue 
produced  in  this  manner  is  considerably  faster  to  light  than  the  one  produced  with  Indigo 
Carmine  etc. 


1,1  °/„  Patent  Blue  V 
0,85 ",'»  Patent  Marine  Blue  LE 
0,55°/o  Victoria  Violet  4BSL 
0,09 0,o  Flavazine  L 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 
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Alizarine  Direct  Blue  EB  and  E3B  are  much  better  as  regards  fastness  to  light,  than 
Patent  Blue  V;  also,  they  equalise  quite  as  well  and  possess  a  similar  degree  of  fastness  to 
alkalies  and  water.  Consequently,  if  one  does  not  care  to  use  Chrome  Developing  colours, 
these  products  can  be  employed  for  the  best  qualities  of  carpet  yarns.  Alizarine  Direct  Blue 
EB  and  E3B  are  dyed  in  a  normal  acid  bath  and  shaded  with  fast- to-light  acid  yellow  and 
red  colours,  e.  g.  Chromotrope  RR,  6B,  Amido  Naphtol  Red  G,  BB,  6B,  Flavazine  L  and  3GL. 
Colours  produced  in  this  manner  satisfy  all  requirements. 

A  navy  blue  of  equally  satisfactory  fastness  to  light  as  that  produced  with  Patent 
Blue  V,  is  obtained  by  means  of  Patent  Marine  Blue  LE,  and  Victoria  Violet  4  BSL.  The  latter 
is  shaded  with  Patent  Blue  V  or  Naphtalene  Green  V  and  some  Orange  G;  the  same  colours 
are  also  used  for  the  former,  along  with  those  mentioned  above  with  Patent  Blue  V.  These 
two  colours  equalise  and  dye  through  quite  as  well  as  Patent  Blue  V,  and  they  are  also 
cheaper. 

Still  cheaper  blues  may  be  produced  with  the  other  Naphtalene  Blue  brands,  Indigo 
Substitute  and  Victoria  Violet  4BS;  they  are  not  so  fast  to  light,  however,  and  should  only 
be  used  for  more  common  articles.  Combinations  of  Acid  Violet  and  Acid  Green,  or  Acid 
Violet  and  Yellow  are  to  be  condemned,  since  the  continuous  action  of  light  causes  the  blue 
to  fade  rapidly,  and  the  goods  look  unsightly  long  before  the  material  is  worn  out. 

Light  reddish  blues  inclining  to  a  pearl  shade,  such  as  are  often  desired  for  carpets 
and  upholstery  goods,  are  produced  in  an  Acetic  acid  bath  by  means  of  Fast  Acid  Blue  R, 
when  it  is  not  desirable  to  dye  them  with  Indigo  in  the  vat. 

They  may  also  be  produced  with  the  above  mentioned  Alizarine  Direct  Blue  EB,  E3B 
in  conjunction  with  Alizarine  Direct  Violet  R. 

Claret,  Red,  and  Scarlet. 

Red  shades  of  all  kinds  play  a  very  important  part  in  the  carpet  and  upholstery  indus- 
tries. They  are  generally  dyed  with  the  different  red  Azo  colours  which  are  fastest  to  light, 
in  an  acid  bath. 

For  Scarlet  shades  the  different  brands  of  Victoria  Scarlet,  New  Coccine  O,  Nassovia 
Scarlet  O,  and  the  Brilliant  Croceines,  which  are  to  be  preferred  to  the  Scarlet  brands  on 
account  of  their  better  fastness  to  light,  may  be  employed.  For  bluer  crimson,  red  and  bril- 
liant claret  shades  the  most  suitable  colours  are :  Victoria  Rubine  O  and  Brilliant  Crimson  O, 
which,  for  darker  effects,  are  shaded  towards  blue  with  Patent  Blue  V.  For  full  claret  red 
shades,  Claret  Red  R  and  B  are  used;  whilst  the  deep  brownish-red  shades  often  employed 
on  carpet  and  upholstery  goods,  are  produced  with  good  covering  colours  such  as  Fast  Red 
O  or  Victoria  Rubine  O;  these  are  shaded  according  to  requirements  with  Patent  Blue  V  or 
Naphtalene  Green  V  and  Orange  No.  2  or  G. 

On  account  of  the  tendency  to  dye  unevenly,  the  abovementioned  Azo  colours  must  be 
dyed  with  a  considerable  amount  of  care.  The  yarn  is  entered  at  about  120  °  F.  and  the  bath 
is  heated,  not  too  quickly,  to  the  boil.  The  use  of  Acetic  or  Formic  acid  instead  of  Sulphuric 
acid  is  to  be  recommended ,  since  the  latter  exhausts  the  bath  too  rapidly.  If  the  bath  is 
boiling  and  the  shade  is  not  fully  up  to  pattern,  it  is  advisable  to  match  off  with  other  equal- 
ising colours.    Such  colours  are:  Chromotrope  RR,  6B,  Azo  Acid  Magenta  G,  Amido  Naphtol 


2°/o  Victoria  Scarlet  RR 
2°/o  Victoria  Rubine  O 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 
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Red  G,  BB  and  6B  which  equalise  splendidly  in  a  boiling  bath,  and  may  be  used  for  shading 
without  any  special  precautions.  Consequently  they  are  often  preferred  to  the  above  men- 
tioned colours,  viz:  for  dyeing  thick  yarns  which  are  dyed  through  with  difficulty,  etc.  Since 
the  red  equalising  colours  are  quite  equal  in  fastness  to  light  to  the  first  named  products, 
—  e.  g.  Chromotrope  RR  is  the  fastest  acid  wool  colour  —  they  may  be  used  without  ob- 
jection. The  higher  price  of  these  colours  is  fully  compensated  for  by  their  good  equalising 
properties. 

For  blueish  pink  shades  Fast  Acid  Violet  R  or  A2R  are  employed,  and  for  yellowish 
pinks,  Fast  Acid  Eosine  G  and  Fast  Acid  Phloxine  A.  These  colours  equalise  very  well  and 
their  fastness  to  light  is  better  than  that  of  shades  produced  with  Cochineal  or  Ammoniacal 
Cochineal,  alone,  or  in  combination  with  Orseille,  besides  which  they  are  cheaper  and  easier  to  dye. 

Although  the  fastness  to  light  of  the  shades  produced  with  the  colours  already  mentioned 
is  satisfactory  for  most  cases,  still  it  often  happens  that  for  better  qualities  a  higher  degree 


3°/o  Azo  Acid  Magenta  G 
0,04  °/„  Cyanine  B 
0,9  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


of  fastness  is  required,  especially  when  dyeing  light  shades:  Salmon,  Strawberry,  etc.  In 
these  cases  Acid  Alizarine  Red  G  and  B,  Acid  Alizarine  Grenade  R  and  Alizarine  Red  IWS 
are  to  be  recommended  as  red  developing  colours  of  exceptional  equalising  properties  and 
great  fastness  to  light;  and  these  are  alike  serviceable  for  light  and  dark  reds  of  every  shade. 
They  are  dyed  in  the  usual  manner  with  Glauber's  salt  and  Sulphuric  acid  and  aftertreated 
with  Bichrome.  They  may  be  shaded,  before  the  aftertreatment,  by  means  of  Alizarine  Yellow 
GGW  and  Acid  Alizarine  Violet  N,  whilst  in  order  to  bring  the  colour  up  to  pattern,  Patent 
Blue  V,  Flavazine  S  or  L  and  Amido  Naphtol  Red  G,  BB,  6  B  or  Azo  Acid  Red  B  are  used. 
By  working  in  this  manner,  colours  may  be  dyed  to  pattern  with  as  little  difficulty  as  when 
working  in  a  simple  acid  bath,  whilst  the  colours  produced,  even  in  pale  and  light  shades, 
possess  the  best  possible  fastness  to  light. 


Orange  and  Yellow. 

For  Orange  shades  the  Acid  colours:  Orange  G,  No.  4  and  No.  2  may  be  recommended 
on  account  of  their  good  equalising  properties  and  fastness  to  light.  For  shading  towards  red, 
the  yellower  brands  of  Victoria  Scarlet  or  Chromotrope  RR  are  employed,  and  towards  yellow 
Flavazine  L  and  3GL. 

The  two  latter  colours  are  also  used  as  the  principal  colours  for  yellow  shades.  They 
are  dyed  in  an  ordinary  acid  bath,  and  are  distinguished  for  fastness  to  light. 


0,07°/o  Cyanine  E 
4°/0  Flavazine  L 
0,1  ",0  Chromotrope  RR 
10°/o  Glauber's  salt,  4°,o  sulphuric  acid. 
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For  well-covered  yellow  shades,  old  gold  and  bronze  colours,  the  following  dyestuffs  are 
employed:  Flavazine  L  or  S,  Orange  G  or  Victoria  Yellow  cone.  Patent  Blue  V,  Naphtalene 
Green  V  or  Alizarine  Direct  Blue  EB,  E3B  and  Chromotrope  RR  or  Amido  Naphtol  Red  G 
or  BB.  The  colours  so  obtained  are  fairly  fast  to  light.  For  very  fine  carpets,  however,  it 
is  advisable  to  produce  bronze  shades  with  Alizarine  Yellow  GGW,  Patent  Blue  A  or  Acid 
Alizarine  Blue  BB  and  Alizarine  Red  1WS,  which  colours  are  applied  in  a  boiling  acid  bath 
and  developed  with  Fluoride  of  Chrome.  The  fastness  of  these  shades  is  superior  to  that 
of  shades  produced  in  an  acid  bath  only. 

Brown  and  Copper  shades. 

These  shades  are  best  produced  in  an  acid  bath  by  suitable  combinations  of  Flavazine  S 
or  L,  Orange  G  or  No.  2  or  Brilliant  Orange  G,  O  or  R  on  the  one  hand;  Chromotrope  RR, 
Azo  Acid  Magenta  G  or  Amido  Naphtol  Red  G  or  BB  on  the  other  hand,  and  Patent  Blue  V, 
Cyanine  B  or  Naphtalene  Green  V,  Fast  Acid  Green  BB  extra,  Alizarine  Direct  Blue  EB  or  E3B. 

All  these  colours  equalise  well  at  the  boil  and  small  additions  may  be  made  to  the 
boiling  bath,  thus  rendering  it  possible  to  match  the  shades  exactly  with  them.  Light  colours 
of  similar  character,  which  are  often  worked  along  with  darker  shades  in  carpet  and  upholstery 
goods,  and  with  which  they  must  harmonise  well,  may  be  advantageously  produced  with  the 
same  colours. 

For  more  expensive  styles,  viz:  for  yarns  which  have  to  withstand  a  longer  boiling 
operation,  it  is  advisable  to  use  the  Chrome  Developing  Colours.  Copper  shades  are  then 
dyed  with  Alizarine  Yellow  GGW  and  Alizarine  Red  lWS  or  Acid  Alizarine  Red  G  or  B; 
light-brown  shades  with  Acid  Alizarine  Brown  B  and  the  help  of  the  above  named  colours; 
darker  browns  with  Fast  Mordant  Blue  B,  Acid  Alizarine  Grenade  R  and  Alizarine  Yellow  GGW. 
In  every  case  the  yarns  are  boiled  in  an  acid  bath  and  the  shade  developed  by  the  addition 
of  Bichrome.  For  dyeing  to  pattern  after  developing  with  Bichrome,  Patent  Blue  V,  Amido 
Naphtol  Red  G  and  Flavazine  S  are  used.  The  shades  produced  with  Chrome  Developing 
colours  satisfy  the  highest  demands  as  regards  fastness  to  light,  being  much  superior  in  this 
respect  than  brown  shades  produced  with  Sandel  wood,  Fustic,  and  other  natural  products, 
besides  which  they  excel  the  latter  as  regards  rubbing. 

Green  and  Olive. 

For  producing  green  and  olive  colours  the  following  dyestuffs  may  be  used,  according 
to  the  degree  of  fastness  to  light  required:  Patent  Blue  V  and  Naphtalene  Green  V  or  Aliz- 
arine Direct  Blue  EB  and  E3B  in  combination  with  Flavazine  S  and  L,  and  shaded  with 
Chromotrope  RR,  Amido  Naphtol  Red  BB  or  any  other  good   equalising   red   colour  of  fairly 


0,17°/o  Patent  Blue  V 
0,18  %  Azo  Acid  Magenta  G 
l°/o  Flavazine  S 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


good  fastness  to  light.  The  colours  equalise  well  and  are  distinguished  for  clearness  of  tone, 
whilst  the  shades  produced  with  Patent  Blue  and  Naphtalene  Green  are  far  superior  as  regards 
fastness  to  light,  to  similar  shades  produced  by  grounding  with  Indigo  Carmine;  consequently, 
they  are  quite  fast  enough  for  ordinary  medium  qualities  of  yarn.    The  Green  and  Olive  shades 
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produced  by  means  of  Alizarine  Direct  Blue  EB  and  E3B  are  much  more  expensive  than 
the  previous  combinations,  but  they  are  also  much  faster  to  light  and  should  always  be  used 
when  dyeing  highclass  material. 

For  producing  more  solid  shades,  the  Chrome  Developing  colours  are  found  very  suitable 
on  account  of  their  cheapness,  whilst  they  equal  in  fastness  to  light  the  Alizarine  Direct  Blues. 
Light  shades  such  as  reseda,  are  dyed  with  Acid  Alizarine  Blue  Black  B,  3B  or  Acid  Alizarine 
Grey  G  and   Alizarine  Yellow  GGW,  Alizarine  Red  1WS,  and  a  little  Patent  Blue  A  being 


17o  Naphtalene  Green  V 
0,25%  Amido  Naphtol  Red  BB 
0,19 °,o  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


added  for  shading  purposes.  They  are  dyed  with  Acetic  acid  and  Glauber's  salt  to  which 
Sulphuric  acid  is  afterwards  added,  the  shade  being  finally  fixed  with  Bichrome.  After  the 
addition  of  Chrome,  Patent  Blue  V,  Amido  Naphtol  Red  G  and  Flavazine  S  are  used  for  shading. 

Fuller  olive  greens  and  blue  greens  are  dyed  in  a  similar  manner  with  Chromotrope 
Blue  A,  WB.  or  WG  and  Alizarine  Yellow  GGW,  and  also  Alizarine  Red  1WS. 

Finally,  it  may  be  mentioned  that  greens  of  great  fastness  to  light  may  be  produced  by 
first  dyeing  with  Indigo  in  the  Hydrosulphite  vat  and  topping  the  Indigo  bottom  in  an  acetic 
acid  bath  with  Flavazine  L  or  3GL. 


Black  and  Grey. 

Grey  shades  of  satisfactory  fastness  to  light  on  ordinary  material,  are  most  easily  pro- 
duced by  a  combination  of  Patent  Blue  V  or  Cyanine  B  with  Chromotrope  RR,  Azo  Acid 
Magenta  or  Amido  Naphtol  Red  and  Flavazine  S  or  L.  Since  grey  is  a  very  important  shade 
for  carpets  and  upholstery  goods,  and  the  fastness  to  light  of  light  shades  is,  in  every  case, 
proportionately  small,  the  fastest  colours  possible  should  be  employed  for  these  grey,  and  in 
fact,  for  all  light  fancy  shades. 


0,35  7o  Cyanine  B 
0,0957o  Azo  Acid  Magenta  G 
0,065  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°'o  sulphuric  acid. 


Therefore,  it  is  advisable  to  produce  grey  shades  on  all  classes  of  goods  by  a  com- 
bination of  Alizarine  Direct  Blue  EB  or  E3B  with  the  above  named  fast  to  light  red 
and  yellow  dj'estuffs.  Grey  shades  dyed  in  this  manner  withstand  the  most  searching  exposure 
to  light  without  losing  to  any  great  extent  in  depth.  The  best  fastness  to  light  is  obtained  by 
using,  for  shades  inclining  to  the  blue  side,  Alizarine  Direct  Blue  EB  as  the  blue,  and  for 
shades  inclining  to  the  drab  side,  Alizarine  Direct  Blue  E3B. 

Grey  shades,  satisfactorily  fast  to  light,  may  also  be  produced  by  means  of  the  Chrome 
Developing  colours,  of  which  the  most  important  is  Acid  Alizarine  Grey  G.  The  fastness  to 
light   of  this   colour  comes  between  that  of  the  combinations  of  Patent  Blue  V  and  Alizarine 
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Direct  Blue  EB  andE3B  respectively.  More  nearly  approaching  the  two  latter,  is  the  shade 
produced  with  a  combination  of  Acid  Alizarine  Blue  Black  B  or  3B  with  Alizarine  Yellow 
GGW  or  Mordant  Yellow  O  and  Alizarine  Red  IWS.  In  both  cases  the  dyeing  operation  is 
carried  out  in  an  Acetic  acid  bath,  Sulphuric  acid  being  subsequently  added  and  the  shade 
developed  by  means  of  Bichrome.  For  shading  purposes  after  developing  with  Bichrome, 
Patent  Blue  V,  Amido  Naphtol  Red  G  and  Flavazine  S  are  employed.  Acid  Alizarine  Grey  G 
does  not  necessarily  require  after-chroming,  producing  shades  of  equal  fastness  to  light  without 
this  treatment. 

In  comparison  to  almost  all  other  branches  of  wool  dyeing,  black  occupies  a  subordinate 
position  in  the  dyeing  of  yarn  for  upholstery  goods  and  carpets.  According  to  the  required 
fastness  to  light,  it  is  dyed  either  with  Acid  Alizarine  Black  R,  3B  and  3B  extra,  or  Copper 
Black  S  and  SB.  In  both  cases  the  dyeing  is  carried  out  slowly  in  a  bath  containing  Glauber's 
salt  and  Sulphuric  acid,  Acid  Alizarine  Black  being  developed  by  the  addition  of  Bichrome, 
and  Copper  Black  by  the  addition  of  3  °/0  Copper  Sulphate. 

Both  colours  possess  a  very  high  degree  of  fastness  to  light,  and  may  be  used  without 
fear  of  complaints.  Where  such  a  high  degree  of  fastness  to  light  is  not  required,  Azo  Acid 
Black  3BL  extra  and  TL  extra,  which  equalise  exceptionally  well,  may  be  employed.  They 
are  dyed  in  the  usual  way  in  a  bath  containing  20 — 50  °/o  Glauber's  salt  and  4  °/0  Sulphuric 
acid.  These  blacks  equalise  very  well  and  do  not  require  an  aftertreatment;  they  are  not  so 
fast  to  light,  however,  as  the  Copper  Black  and  Acid  Alizarine  Black,  so  that,  in  spite  of  the 
required  aftertreatment  with  metal  salts,  the  two  latter  are  preferred  in  most  cases. 

Amido  Naphtol  Black,  whilst  not  equalising  so  well  as  Azo  Acid  Black,  is  faster  to 
light  than  the  latter,  and  on  account  of  its  strong  colouring  property  is  often  used  for  cheaper 
materials,  hair  yarns  etc.  It  is  dyed  with  the  addition  of  10  °/o  Glauber's  salt  and  3  %  Acetic 
acid,  2  —  3  °/'o  of  Sulphuric  acid  being  added  afterwards  to  the  bath.  If  the  evenness  of  the 
black  is  of  great  importance  Amido  Black  3B  and  T  are  employed:  they  are  dyed  in  the 
same  manner  as  Amido  Naphtol  Black  and  possess  the  same  degree  of  fastness  to  light;  in 
equalising  power  they  occupy  a  place  between  the  latter  and  Azo  Acid  Black. 
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5.  The  dyeing  of  yarns  for  hosiery  goods  and  under  wear. 

A  great  amount  of  yarn  is  dyed  for  the  manufacture,  by  hand  or  mechanical  means,  of 
hosiery  goods,  knitted  articles,  jerseys  etc.,  although  it  must  be  admitted  that  in  this  branch 
of  the  Textile  Industry,  as  in  so  many  others,  the  dyeing  of  slubbing  is  gradually  replacing 
yarn  dyeing.  This  is  justified  by  the  bigger  output  and  greater  certainty  of  the  dyeing  process 
and  moreover  has  the  advantage,  that  the  material  is  better  preserved  when  using  mechanical 
dyeing  appliances,  faster  colours  are  applicable  and  uneven  results  more  easily  rectified  in 
gilling  and  spinning.  The  particulars  of  dyeing  slubbing  for  hosiery  yarns  have  been  dis- 
cussed in  Vol.  II,  page  127. 

When  dyeing  knitting  yarns  as  such,  the  following  requirements  are  to  be  fulfilled:  The 
yarn  has  to  remain  open,  pliable  and  soft  and  it  must  not  get  felted  or  entangled.  To  obtain 
this  result  it  is  necessary  to  use  discretion  in  the  selection  of  the  dyestuffs  and  great  care  in  their 
manipulation.  As  yarns  are  generally  slightly  steamed  after  dyeing  —  they  are  first  treated 
with  a  weak  soap  solution,  then  hydroextracted  and  finally,  without  being  rinsed,  slightly 
steamed  —  the  colours  must  stand  this  steaming  operation  without  noticeable  change  of  shade. 
They  must  also  be  fast  to  rubbing,  perspiration  and  a  medium  laundry  treatment  (soap  and 
some  soda  at   140°  F)  without  altering  their  shade  or  losing  in  depth. 

No  great  demands  are  made  on  the  fastness  to  light  since  the  colours  are  seldom  ex- 
posed to  the  action  of  strong  light. 

In  selecting  the  dyestuffs  regard  must  be  had  to  the  suppleness  and  pliability  of  the 
yarns;  therefore  well  equalising  Acid  Colours  which  are  fairly  fast  to  washing  are  generally 
preferred.  Since,  however  fastness  to  washing  of  the  ordinary  red  and  yellow  Acid  Colours 
leaves  much  to  be  desired,  some  direct  dyeing  colours  are  also  often  chosen  which,  though  not 
equalising  so  well,  are  more  satisfactory  as  regards  washing. 

For  better  material  the  Chrome  Developing  Colours,  which  are  fast  to  washing,  are 
employed,  whilst  for  delicate  tints  and  bright  shades,  Basic  colours  —  so-called  stoving 
colours  —  are  applicable  to  knitting  yarns.  The  next  chapter  will  discuss  at  length  the  dyeing 
of  Zephyr  yarns  with  these  stoving  colours,  and  we  can  therefore  refer  to  the  particulars 
given  on  page  58. 

The  shades  dyed  on  hosiery  yarns  are  rather  limited.  Generally,  dark  shades,  such  as 
Blue,  Brown,  Black   and  Red   are   dyed,    and  sometimes  also  lighter  drabs  and  fancy  shades. 

Often,  so-called  "silk- wool"  has  to  be  dyed.  This  refers  to  yarn  which  has  been 
treated  with  Hypochlorous  acid,  Vol.  I,  page  156,  which  changes  the  physical  properties  of  the 
wool  fibre  and  makes  it  lose  the  greater  part  of  its  milling  propensity.  Although,  at  the  same 
time,  this  chlorination  impairs  the  staple  and  firmness  of  the  yarns  to  a  certain  extent,  still 
they  become  practically  immune  against  felting,  and  the  process  is  frequently  used  on  account 
of  the  open,  soft  handle  which  it  gives  to  the  yarn. 

As  regards  the  dyeing  of  "silk-wool",  it  has  already  been  pointed  out  in  Vol.  I,  page  156, 
that  the  chlorination  increases  the  affinity  of  the  wool  to  the  dyestuffs,  and  makes  the  colours 
rush  on  to  the  fibre  very  rapidly.  Consequently,  is  is  essential  when  dyeing  silk-wool,  not 
only  to  select  the  best  equalising  dyestuffs,  but  also  to  retard  the  dyeing  operation  by  increasing 
the  quantity  of  Glauber's  salt,  reducing  the  acid,  lowering  the  temperature,  and  manipulating 
the  yarns  well  whilst  heating  the  bath  very  gradually. 


Black. 

Black  on  knitting  yarn  is  still  frequently  dyed  with  Logwood  on  a  Chrome  Mordant, 
on  account  of  the  blue  overhand  appearance  of  the  black  and  its  fastness  to  washing.  The 
inferior  fastness  to  light,  which  is  of  great  importance  in  other  branches  of  the  Textile  Industry, 
and  has  contributed  in  a  great  measure  to  the  supplantation  of  Logwood  Black  is,  in  this  case, 
of  no  importance. 

4  Hie 
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5  °  „  Acid  Alizarine  Black  R 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


2°/o  bicbrome. 


Almost  as  beautiful  a  black  as  it  is  possible  to  obtain  with  Logwood,  can  be  produced 
with  Acid  Alizarine  Black  R,  together  with  the  brands  3B  and  3B  extra,  which  are  dyed  in 
a  Sulphuric  acid  bath  and  developed  with  Bichrome.  The  yarns  are  dyed  simply  and  quickly, 
and  the  material  is  less  impaired  than  when  using  Logwood.  Moreover,  Acid  Alizarine  Black 
is  faster  to  perspiration  than  Logwood,  which  often  turns  a  nasty  greenish-black  after  frequent 
washing. 


7°/o  Chrome  Black  T 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


2,5  °/o  bichrome,  2°/o  sulphate  of  copper. 


Chrome  Black  B  and  T  shades,  which  yield  Blacks  very  fast  to  washing  are  also  well 
worthy  of  note;  they  are  dyed  with  Glauber's  salt  and  Sulphuric  acid,  and  developed  with 
Bichrome  and  Copper  Sulphate. 


Blue. 

In  several  districts  blue  shades  are  dyed  on  knitting  yarn,  with  Indigo  in  the  blue  vats. 
Although  the  fastness  to  rubbing  of  Indigo  leaves  much  to  be  desired,  still,  its  application  is 
often  justified  on  account  of  the  unsurpassable  fastness  to  washing  and  perspiration.  Moreover, 
the  employment  of  Indigo  is  simple  —  especially  by  means  of  the  Hydrosulphite  vat  —  and 
the  yarn  is  well  preserved  in  the  vats,  so  that  Indigo  is  really  to  be  recommended  for  the 
production  of  blue  shades  on  knitting  yarn.  The  manipulation  is  exactly  the  same  as  that 
described  on  page  16,  and  in  Vol.  II,  page  20  etc. 


2°/o  Fast  Mordant  Blue  B 
1°/,  Milling  Blue  3R  extra 
20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


l,5°/o  bichrome. 


Blues  obtained  with  Chromotrope  FB,  F4B,  DW,  Chromotrope  Blue  A,  WB,  WG,  Fast 
Mordant  Blue  B  and  R  which,  when  dyed  in  an  acid  bath  and  developed  with  Bichrome, 
yield  shades  which  are  very  fast  to  washing,  are  nearly  as  good  as  Indigo  shades.    These  blues 
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2,7°/o  Victoria  Violet  4BS 
0,1  "/o  Chrysoine  G 
1,2<7<,  Naphtalene  Green  V 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


may  be  shaded  with  Milling  Blue  2R  extra,  Naphtalene  Green  V,  Fast  Acid  Violet  A2R  and 
Chrysoine  G.  They  are  very  fast  to  rubbing  and  perspiration,  the  fastness  to  washing  and 
bleeding  is  highly  satisfactory,  and  they  can  therefore  be  used  without  any  misgivings  in 
conjunction  with  white  yarns  for  the  production  of  striped  stockings. 

For  ordinary  requirements,  the  Acid  colours  will  be  found  satisfactory.  In  this  case 
Victoria  Violet  4BS,  8BS,  Azo  Acid  Blue  B,  3B  cone,  combined  with  Patent  Blue  V,  Fast 
Acid  Green  BB,  Naphtalene  Green  V,  Chrysoine  G,  Orange,  Victoria  Yellow  cone,  and  Flava- 
zine  S,  are  to  be  employed. 


3°/<,  Naphtalene  Blue  R 
0,5  °/o  Naphtalene  Green  V 

20°/o  Glauber's  salt,  4%  sulphuric  acid. 


Naphtalene  Blue  B,  R,  B  extra,  V,  BR,  are  still  cheaper  than  Victoria  Violet  and  Azo 
Acid  Blue  and  can  be  darkened  with  Indigo  Substitute  V  extra,  Patent  Blue  V,  Naphtalene 
Green  V,  Chrysoine  G,  Orange,  and  Victoria  Yellow  cone. 


2%  Patent  Blue  Y 
1  °/o  Patent  Blue  L 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Very  bright   shades  are  obtained  with  Patent  Blue  Y  and  RBN,  together  with  Patent 
Blue  N,   L,  Naphtalene  Green  V  and  Acid  Violet  5BF;   these  shades  may  be  darkened  with 


0,1  %  Fast  Acid  Blue  R 
0,05  %  Patent  Blue  V 
10°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid. 
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Chrysoine  G  or  Orange.    They  are,  however,  not  quite  so  fast  as  the  colours  obtained  with 
Victoria  Violet  or  Azo  Acid  Blue. 

Very  fast  light  blues  and  pearl  shades  are  obtained  in  an  Acetic  acid  bath  with  Fast 
Acid  Blue  R,  shaded,  if  required,  with  Patent  Blue  V  and  Chrysoine  G.  For  blueish-grey 
shades,  Acid  Alizarine  Grey  G  is  to  be  recommended,  which  in  this  case  does  not  require  an 
aftertreatment  with  Chrome. 


Brown. 

Very  fast  browns  are  obtained  with  Chrome  Developing  Colours :  Acid  Alizarine  Brown, 
Chrome  Brown  and  Chromogen  I. 

The  cheapest  browns  are  obtained  with  Acid  Alizarine  Brown  R,  BB  and  T,  on  knitting 
yarn.    They  are  dyed  with  the  addition  of  10  °/o  Glauber's  salt  and  3  %  Sulphuric  acid,  and 


l,5°/o  Acid  Alizarine  Brown  T 
1,8  °/o  Mordant  Yellow  O 
0,1  °/o  Acid  Alizarine  Red  G 

20°/<,  Glauber's  salt,  3°/o  sulphuric  acid 


3°/o  bichrome. 


developed  (according  to  depth  of  shade)  with  1 — 2J/2  °/o  of  Bichrome.  For  shading,  Alizarine 
Red  1WS,  Acid  Alizarine  Red  G,  B,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Black  R, 
Fast  Mordant  Blue  B,  R,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW,  are  suitable. 

The  browns  obtained  in  this  way  answer  all  requirements  and  are  comparatively  cheap. 

The  brown  obtained  with  Chrome  Brown  RO,  which  may  be  shaded  with  the  above 
mentioned  auxiliary  dyestuffs;  also  with  Chromotrope  FB  and  F4B  is  a  little  more  expen- 
sive but  very  fast  to  washing.    Chrome  Brown,  however,   does   not  equalise  so  well  as  Acid 


0,5  °/o  Chromogene  I 

20%  Glauber's  salt,  4°/o  sulphuric  acid 


l°/o  bichrome. 


Alizarine  Brown,  and  must  therefore  be  applied  with  caution.  The  dyebath  is  prepared  with 
the  necessary  amount  of  dyestuff,  20°/0  Glauber's  salt  and  3°/0  Acetic  acid,  the  temperature 
very  gradually  raised  to  the  boil,  the  dyestuffs  exhausted  by  adding  2— 3°/0  of  Sulphuric  acid, 
and  the  shade  finally  developed  with  as  much  Bichrome  as  colour. 

Chromogen  I  equalises  much  better  than  Chrome  Brown  RO,  but  it  is  also  more  expensive. 
It  yields  shades  which  are  very  fast  to  washing  and  rubbing,  and,  on  account  of  the  easy 
working,  it  is  often  used  for  the  production  of  light  and  fancy  shades.  It  is  shaded  with 
Alizarine  Red  1WS,  Mordant  Yellow  O  and  a  little  Patent  Blue  V;  it  is  d3'ed  with  10%  of 
Glauber's  salt  and  4%  of  Sulphuric  acid,  and  developed  with  Bichrome.  The  amount  of 
Bichrome  varies  (according  to  depth  of  shade)  between  2—6%,  and  in  developing  care  must 
be  taken  to  add  some  more  Sulphuric  acid,  so  that  the  bath  shows  a  distinct  acid  reaction. 
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l,25°/o  Acid  Alizarine  Grenade  R 
l,5°/o  Alizarine  Yellow  GGW  powder 
0,75  "A,  Fast  Mordant  Blue  B 
20°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


2°/o  bichrome. 


For  light  browns,  also  for  dark  shades,  Acid  Alizarine  Grenade  R,  Alizarine  Yellow  GGW, 
Mordant  Yellow  O  and  Fast  Mordant  Blue  B  and  R,  are  suitable.  These  colours,  which 
equalise  well,  are  dyed  in  a  Sulphuric  acid  bath  and  developed  with  Bichrome;  they  yield 
shades  which  are  very  fast  to  washing  and  rubbing. 

When  using  Acid  colours  for  browns,  the  effect  is  distinctly  inferior  as  regards  washing, 
although  of  course  they  are  cheaper,  their  application  simpler,  the  dyeing  operation 
more  rapid,  and  finally  the  yarn  is  less  impaired.  A  combination  of  Orange  G  with  Azo 
Acid  Magenta  G  and  Patent  Blue  V  is  very  cheap,  and  yields  even  browns  which  are  fast  to 


1  °/o  Chrysoine 
l°/o  Azo  Acid  Carmine  B 
0,15  °/o  Fast  Acid  Green  BB  extra 
10°/o  Glauber's  salt,  <t°/o  sulphuric  acid. 


rubbing.  Similarly,  a  mixture  of  Chrysoine  G,  Azo  Acid  Carmine  B  and  Fast  Acid  Green  BB 
is  suitable  for  these  purposes.  Browns  obtained  in  this  manner  withstand  laundry  washing 
only  to  a  small  degree;  the  colours  change  in  washing  to  a  nondescript  shade,  and  there- 
fore are  only  applicable  for  cheap  goods. 

In  order  to  obtain  browns  which  are  fast  to  washing  in  one  bath,  Dianil  Colours  must 
be  used,  which,  however,  do  not  equalise  easily  and  require  very  careful  handling  and  dyeing. 


0,2  °/o  Dianil  Black  CR 
l°/o  Aurophenine  O 
S°/o  Dianil  Fast  Brown  B 
20°/o  Glauber's  salt,  10  °/o  Acetate  of  Ammonia 
2X2  °/o  acetic  acid. 


For  dark  brown  shades  Dianil  Fast  Brown  B,  for  brighter  shades  Dianil  Brown  8  GO, 
are  suitable.  They  are  combined  with  Dianil  Black  CR,  Dianil  Blue  R  and  Acid  Alizarine 
Grey  G  towards  blue;  with  Delta  Purpurine  5B,  Dianil  Red  R,  10  B,  Dianil  Crimson  B  and 
Milling  Scarlet4R  cone,  towards  red,  and  Dianil  Yellow  3  G,  R,  Aurophenine  O,  Oxydianil  Yellow  O 
or  Milling  Yellow  O  towards  yellow.  They  are  dyed  with  the  addition  of  10  °/o  Glauber's  salt 
and  10°/o  Acetate  of  Ammonia,  the  goods  entered  at  86°  F,  the  temperature  very  gradually 
raised  to  the  boil,  and  the  dj'estuff  exhausted  by  adding,  preferably  in  several  portions,  3 — 5°/0 
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of  Acetic  acid.  For  shading  at  the  boil,  Chrysoine  G,  Flavazine  S,  Amido  Naphtol  Red  BB, 
Azo  Acid  Magenta  G,  Patent  .Blue  V,  Fast  Acid  Green  BB  extra  and  Naphtalene  Green  V 
are  to  be  recommended. 

If  the  dyeing  operation  is  carried  out  in  this  manner  and  the  temperature  well  regulated 
so  that  the  dyestuffs  get  exhausted  very  slowly,  it  becomes  an  easy  matter  to  produce  even 
shades.  The  fastness  to  washing  is  so  satisfactory,  that  the  greater  care  and  attention  are 
well  paid  for. 

Red  and  Pink. 

To  produce  deep  red  shades  fast  to  washing,  with  Chrome  Developing  colours,  Acid 
Alizarine  Red  G,  B,  and  Acid  Alizarine  Grenade  R  must  be  mentioned.  These  dyestuffs 
equalise  well,  and  their  fastness  to  rubbing  is  satisfactory;  they  are  dyed  in  a  Sulphuric  acid 
bath,  and  developed  with  Bi chrome.  They  are  shaded  with  Chrome  Developing  colours: 
Acid  Alizarine  Violet  N,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW.  Brighter  shades  are 
produced  with  Scarlet  B  extra,  also  with  Fast  Acid  Violet  A2R  and  Rosazeine  O. 


3,5  °/o  Victoria  Rubine  O 
l,5°/o  Victoria  Scarlet  RR 
0,157.  Patent  Blue  V 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid. 


Principally,  Claret  reds  and  scarlets  are  dyed  on  knitting  yarn  with  Acid  colours: 
Scarlet,  Victoria  Scarlet,  Victoria  Rubine  and  Claret  Red;  also  with  Fast  Red  O,  Fast  Claret 
Red,  Brilliant  Croceine,  Brilliant  Crimson  etc.,  which  can  be  combined  with  each  other  if 
required,  and  shaded  with  Patent  Blue  V,  Orange,  Chrysoine  G  and  Flavazine  S.  In  most 
cases  the  fastness  to  washing  of  these  shades,  when  dyed  in  a  Sulphuric  acid  bath,  is  satis- 
factory. 

Those  colours  which  do  not  equalise  well,  require  an  increased  amount  of  Glauber's 
salt,  and  a  decrease  of  Sulphuric  acid  in  the  bath. 

If  greater  fastness  to  washing  is  required,  Milling  Scarlet  4R  cone,  and  a  number  of 
direct  dyeing  dyestuffs  can  be  used,  which  are  distinguished  for  their  fastness  to  washing  and 
bright  shades,  which,  however,  must  be  dyed  with  care  on  account  of  not  dyeing  level  so  readily. 


2,5  °/o  Dianil  Red  4B 

20  °/o  Glauber's  salt,  2X1,5  7o  acetic  acid. 


Milling  Scarlet  4R  cone,  yields  very  fast,  bright  Scarlets;  it  is  dyed  with  Glauber's  salt 
and  Acetate  of  Ammonia,  with  the  addition  of  Acetic  acid,  and  finally,  some  Sulphuric  acid. 
The  Red  Dianil  colours,  Dianil  Red  R,  4B,  10  B,  Brilliant  Dianil  Red  R,  Delta  Purpurine  5B 
and  Dianil   Crimson  B   are  worked  in   a   similar  manner,  with  the  addition  of  20%  Glauber's 
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2,5 "/„  Dlanil  Red  10B 

25°/o  Glauber's  salt,  2Xl,5°/o  acetic  acid. 


salt  and  3°/0  Acetic  acid.  In  both  instances,  the  dyebath  must  be  heated  very  gradually,  in 
order  to  produce  even  shades.  The  drawback  of  the  Dianil  Colours  is  their  want  of  fastness 
to  perspiration. 

For  lighter  reds  and  pinks  the  last  named  colours  are  not  very  satisfactory;  on  the 
other  hand,  the  red  Acid  Colours,  Scarlets,  Victoria  Scarlets,  etc.  cannot  be  recommended  on 
account  of  their  want  of  fastness  to  washing.  For  dull  pink,  strawberry,  salmon,  etc.  shades, 
it  is  advisable  to  use  Chrome  Developing  colours:  Alizarine  Red  1 WS  or  Acid  Alizarine  Red  G, 
which  are  shaded  with  Patent  Blue  V  and  Alizarine  Yellow  GGW;  for  brightening  the  shades 
Fast  Acid  Violet  A2R  and  Rosazeine  O  may  be  used.  Very  bright  pinks  which  are  satis- 
factorily fast  to  washing,  are  obtained  with  Fast  Acid  Magenta  G  in  a  Sulphuric  acid  bath, 
without  chrome  aftertreatment. 


2°/o  Eosine  extra  soluble  in  water 

10°/o  acetate  of  soda,  5°/o  acetic  acid. 


For  very  brilliant  pink  shades  which  are  still  often  used  for  knitting  yarns,  Eosine  and 
Erythrosine  are  employed.  These  are'  dyed  in  an  Acetic  acid  bath;  the  goods  are  entered 
at  86°  F  the  liquid  heated  within  %  hour  to  176°  F,  and  the  dyeing  operation  carried  out  for 
1li  an  hour  at  this  temperature.  It  is  not  advisable  to  boil  the  yarns,  since  this  is  liable  to 
dull  the  shades  and  yield  uneven  results. 

Blueish  pinks,  for  which  Phloxine  and  Rose  Bengale  are  generally  used,  are  better  dyed 
with  Rosazeine,  which  is  considerably  faster  to  washing  and  equalises  better;  it  is  dyed  in  a 
boiling  Acetic   acid  bath,   and  if  required,   shaded   with  Fast  Acid  Violet  R  and  Flavazine  S. 


3«/o  Rosazeine  B 
0,05  °/o  Flavazine  S 
5°/o  acetic  acid. 


Fancy  shades. 

For  knitting  yarns  fancy  shades  are  little  in  demand,  comparatively  speaking,  with  the 
exception  of  drabs  and  greys. 


56 


The  dyeing  of  yarn. 


0,6  °/o  Acid  Alizarine  Brown  BB 
0,06  °/o  Mordant  Yellow  O 

10°/o  Glauber's  salt,  3°/o  sulphuric  acid 


0,75  °/o  bichrome. 


The  former  are  dyed  best  with  Acid  Alizarine  Brown  BB  or  Chromogen  I,  both  of 
which  have  been  discussed  fully  on  page  52  and  53. 

For  greys,  Acid  Alizarine  Grey  is  most  suitable,  as  it  is  very  fast  to  washing  when 
dyed  in  an  Acetic  acid  bath,  without  any  aftertreatment.  If  the  shades  have  to  incline  more 
towards  blue,  Acid  Alizarine  Blue  Black  B  and  3B  are  used;  these  colours  are  also  dyed  in 
an  Acetic  acid  bath,  but  Sulphuric  acid  and  Bichrome  are  used  for  the  exhausting  and  fixing 
of  the  dyestuffs.    For  shading,  Patent  Blue  V,  Orange  G  and  Fast  Acid  Violet  A2R,  are  suitable. 


0,75  °/o  Acid  Alizarine  Grey  G 

10°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid. 


Less  fast  to  washing  than  the  above  combinations  are  grey  and  drab  shades  obtained 
with  Acid  colours,  such  as  Cyanine  B,  Patent  Blue  V,  Fast  Acid  Green  BB,  Naphtalene 
Green  V  in  conjunction  with  Azo  Acid  Carmine  B,  Amido  Naphtol  Red  BB,  Fast  Acid  Violet  A  2R, 
Azo  Acid  Magenta  G,  Chrysoine  G,  Orange  G  and  Flavazine  S.  The  fastest  combination  of 
this  series  is  the  one  produced  with  Cyanine  B,  Fast  Acid  Violet  A2R  or  Azo  Acid  Carmine  B 
and  Chrysoine  G.    The  fastness  of  the  other  combinations  is  practically  identical. 


Green.    . 

Green  shades  on  knitting  yarn  are  not  frequently  asked  for;  they  are  only  used  for 
sporting  articles,  hunting  vests,  etc.  They  are  obtained  in  a  similar  way  to  the  blue  shades, 
and  their  fastness  to  washing  therefore  varies  considerably. 

The  fastest  combination  is  obtained  by  using  Indigo  as  a  bottom,  and  topping  with  a 
yellow,  fast  to  washing,  in  an  Acetic  acid  bath;  for  instance,  Milling  Yellow  O. 

Next  to  this  combination,  very  fast  greens  are  obtainable  with  Chrome  Developing  colours. 
In  this   case   either  Acid  Alizarine   Green  G  is  used,   which   can   be  shaded  with  Alizarine 


l,6°/o  Chromotrope  F4B 
l0/o  Mordant  Yellow  O 
0,5  °/o  Patent  Blue  A 

20  °/o  Glauber's  salt,  3°/o  sulphuric  acid 


30/u  bichrome,  1%  sulphuric  acid. 
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Yellow  GGW  (dyed  in  an  acid  bath  and  developed  with  Fluoride  of  Chrome),  or  with  Chromo- 
trope  FB,  F4B,  or  one  of  the  Chromotrope  Blue  brands,  which  are  also  shaded  with  Alizarine 
Yellow  GGW  or  Mordant  Yellow  O  and  sometimes  with  Patent  Blue  V,  Naphtalene  Green  V, 
Fast  Acid  Green  BB,  and  developed  with  Bichrome. 

Greens  obtained  with  Patent  Blue  A  or  Fast  Acid  Green  BB  extra  and  Alizarine  Yellow 
GGW  and  Mordant  Yellow  O  are  very  fast  if  dyed  in  an  acid  bath  and  developed  with 
Bichrome.  Although  slightly  inferior  to  the  Chrome  Developing  colours  as  regards  fastness 
to  washing,  they  excel  these  as  regards  purity  of  shade,  and  are  especially  to  be  recommended 
for  better  class  materials. 

The  fastness  of  greens  obtained  in  an  acid  bath  with  Patent  Blue  V,  Fast  Acid  Green  BB 
and  Naphtalene  Green  V  together  with  yellow  dyestuffs,  such  as,  Chrysoine  G,  Flavazine  T,  S, 
Orange  G  and  Azo  Yellow  cone,  show  a  distinctly  inferior  fastness  to  washing.  They  are 
used,  however,  for  knitting  yarns,  on  account  of  their  simple  application;  and  their  fastness 
to  washing  suffices  for  all  those  cases  where  no  special  demands  are  made  as  to  fastness 
properties.  Although  there  is  very  little  difference  noticeable  between  the  fastness  to  washing 
of  the  green  dyestuffs  mentioned,  there  exists  a  considerable  difference  of  fastness  amongst 
the  yellow  dyestuffs.  The  fastest  to  washing  is  Chrysoine  G  (which,  as  a  matter  of  fact,  is 
to  be  considered  the  fastest  equalising  yellow  dyestuff);  then  follow  Azo  Yellow  cone,  Flava- 
zine S,  Flavazine  T  and  Orange  G.  The  preference  ought  to  be  given  to  Chrysoine  G, 
especially   if  the    dyer   wishes   to    avoid  his  green  shade  turning  blue  after  frequent  washing. 

Very  fast  to  washing,  but  of  inferior  fastness  to  rubbing,  is  the  green  obtained  with 
Brilliant  Green  and  Malachite  Green,  which-  are  dyed  on  a  sulphur  mordant;  this  application 
has  been  fully  described  in  Vol.  I,  page  126. 
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The  dyeing  of  embroidery  yarns,  fancy  yarns,  etc. 

For  wraps,  shawls,  knitted  vests,  gloves,  also  for  fancy  embroidery  and  needlework,  all 
kinds  of  wool  yarns  are  used  in  great  quantities. 

Generally  speaking,  the  fastness  requirements  of  colours  used  for  these  purposes  are 
not  very  great,  whilst  beauty  and  purity  of  shade  are  of  paramount  importance. 

In  many  instances  (for  fancy  articles,  shawls,  etc.)  colours  are  required  which  are  fast 
to  stoving,  for  as  these  goods  often  contain  white,  it  is  necessary  to  stove  them  before  they 
are  ready  for  the  market  and  the  colours  must  therefore  not  bleed  into  white  or  other  light 
effects  in  stoving. 

Moreover,  the  colours  ought  to  be  fast  to  rubbing;  and  preference  will  be  given  to 
dyestuffs  which  are  fast  to  light,  especially  in  those  cases  where  the  ready  article  is  liable  to 
be  exposed  to  light  (shawls,  wraps,  etc.).  Still,  the  requirements  as  regards  fastness  to  light  are 
generally  not  very  severe,  and  the  ordinary  Acid  colours  will  be  found  satisfactory  in 
most  instances.  The  material  which  serves  for  these  purposes  is  mostly  soft,  and  tends  to  felt.  It 
is  important,  therefore,  that  the  yarns,  during  dyeing  and  manufacturing,  do  not  get  entangled 
and  felted,  but  remain  supple  and  open,  and  retain  their  natural  lustre  and  soft  handle. 

For  this  reason  the  dyebath  is  seldom  heated  to  the  boil  and  the  dyeing  operation 
generally  carried  out  at  194 — 203°  F  in  order  to  avoid  felting.  For  the  same  reason,  the  simpler 
dyeing  methods  (in  an  acid  bath  with  well  equalising  acid  dyestuffs  which  leave  the  quality 
of  the  yarn  unimpaired)  are  resorted  to.  Besides  these  equalising  Acid  colours,  the  Basic 
dyestuffs,  which  surpass  the  former  as  regards  beauty  and  purity,  are  often  employed. 

For  Basic  dyestuffs  the  application  described  in  Vol.  I,  under  "Dyeing  in  a  Neutral 
Bath"  (Stoving  colors)  is  mainly  adopted,  in  order  to  produce  most  delicate  tints  and  very 
lustrous  shades.  The  yarns  age— Aved  in  a  luke-warm  soap  bath  containing  the  Basic  dyestuffs; 
they  arejjjen  hydroextracted>jfrlfflMyed. 


l°/o  Fast  Acid  Eosine  G 
0,1  °/o  Flavazine  S 
0,2°/o  Naphtalene  Green  V 
10°/u  Glauber's  salt,  4°/o  sulphuric  acid. 


fns  so  treated  are  distinguished  for  their  soft  handle  and  lustre.  The  fastness 
to  light  ~oT  these  colours  is,  of  course,  very  inferior.  In  matching,  the  want  of  fastness  to 
stoving  especially  of  Basic  Greens,  Violets,  Magentas  and  Pinks  must  be  carefully  taken  into 
account. 

So-called   "Silk -wool",   and  yarns   which  have   been   treated  with  chlorine  in  order  to 
render  them  immune  to  felting  and  to  produce  a  "silk  scroop",  show  a  very  different  affinity 


0,5  °/„  Fast  Acid  Eosine  G 
0,2  "/<,  Cyanine  B 
0,05  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 
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for  the  colours  to  ordinary  yarns,  and  it  is  necessary  to  proceed  with  great  care  in  dyeing, 
and  apply  all  the  precautions  which  have  been  previously  pointed  out. 

Finally,  the  so-called  "fluorescent"  shades  deserve  to  be  mentioned,  as  they  are  nowadays 
frequently  used  for  fancy  styles. 

It  is  a  well  known  fact  that  solutions  of  several  Coal  Tar  colours  (Eosines,  Rosazeines  etc.)  show 
the  remarkable  peculiarity  of  appearing  different  in  reflected  and  in  direct  light.  This  effect, 
which  is  more  or  less  pronounced  according  to  the  contrast  of  the  colours  is  called  "fluores- 
cence". In  aqueous  solutions  this  fluorescence  is  especially  noticeable,  but  it  is  generally  little 
perceived  (with  few  exceptions)  on  dyed  yarns. 

Endeavours  have  been  made  recently  to  produce  the  fluorescent  effect  on  hard  lustre 
yarns,  and  two  means  to  this  end  have  been  found : 


0,17°/o  Acid  Violet  N 
1,2  °/o  Chinoline  Yellow  O 
0,0-t°/o  Amido  Naphtol  Red  6B 

10°/o  Glauber's  salt,  4°/0  sulphuric  acid. 


Either  strongly  fluorescent  colours  are  used,  especially  Fast  Acid  Eosine  G  as  a  self  colour, 
or  in  combination  with  other  dyestuffs  such  as  Naphtalene  Green  V,  Cyanine  B  and  Flavazine  S; 
they  are  dyed  in  the  ordinary  way  with  Sulphuric  acid,  and^fiJiti  pink  to  blueish-red,  brown 
to    drab,   blue-grey    to    greenish    grey  effects;    or  colours^siKpStelSYed  which  contrast  widel; 


0,3  °/o  Acid  Violet  N 
0,26  °/o  Chinoline  Yellow  O 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


in  their  tinctorial  effect,  for  example:  Acid  Violet  is  combined  with  a  pure  yefffaiji^nch  as 
Chinoline  Yellow  O  or  Flavazine  S.  Blue  to  blue-grey  mixture  shades  are  obtained  Which  widen 
considerably  the  range  of  fluorescent  effects  obtainable  with  Eosine  and  Fast  Acid  Eosine  G. 


Black. 

Of  all  the  black  colours,  our  Azo  Acid  Black  brands  are  most  suitable  for  the  require- 
ments of  embroidery  and  fancy  yarns.  They  yield  blue-black  to  jet-black  shades  which  are 
equally  as-  beautiful  as  Logwood  Blacks,  and  are,  moreover,  perfectly  fast  to  rubbing;  they 
equalise  well  and  do  not  impair  the  quality  of  the  yarns  in  the  slightest;  they  are  only  boiled 
for  a  short  time,  and  when  treated  normally  they  do  not  present  any  difficulties  as  regards 
fastness  to  stoving. 

For  all  those  cases  where  fastness  to  light  is  of  minor  importance,  the  older  brands, 
Azo  Acid  Black  B,  G  and  R,  are  used;  they  are  dyed  with  the  addition  of  10°/o  of  Glauber's 
salt  and  4%  Sulphuric  acid,  at  the  boil,  for  3/4 — 1  hour.  Old  baths  are  used  over  again,  and 
as  the  equalising  property  of  these  colours  is  unequalled,  the  second  lot  may  be  entered  into 
the  bath  as  soon  as  the  first  lot  has  been  taken  out. 
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5  °/o  Azo  Acid  Black  G 

10c/o  Glauber's  salt,  4°/o  sulphuric  acid. 


The  fastness  to  light  of  these  brands  however  is  slightly  inferior  to  that  of  Logwood 
Black,  therefore  where  the  fastness  to  light  is  to  be  taken  into  account,  the  new  Azo  Acid 
Black  L  brands  must  be  used.     The  most  important  of  these  are:  Azo  Acid  Black  3BL  extra, 


6°/o  Azo  Acid  Black  3BL00 
50o/o  Glauber's  salt,  4°/0  sulphuric  acid. 


TL  extra  and  3BLOO,  also  Azo  Acid  Black  3BN  and  TN.  The  fresh  baths  are  prepared  with 
20— 50°/0  of  Glauber's  salt,  4°/0  Sulphuric  acid  and  the  requisite  amounts  of  colour;  the 
goods  are  entered  hot  and  dyed  near  boiling  point.  In  this  case  also,  the  old  baths  are 
used   over  again;  but  the   amount  of  Glauber's  salt  in  old  baths  is  reduced  to  10°/o. 

The  Azo  Acid  Black  L- brands  are  just  as  fast  to  light  as  Logwood  Black,  and  the 
shades  are  distinguished  for  their  beautiful  violet  hue  over-hand.  For  this  reason,  and  taking 
into  account  the  fact  that  the  one  bath  method  impairs  the  fibre  far  less  than  when  using 
Logwood,  Azo  Acid  Black  may  be  considered  a  full  substitute  of  the  latter,  and,  moreover, 
it  is  scarcely  more  expensive. 


7°/0  Amido  Black  3B 
20°/o  Glauber's  salt,  3°/o  acetic  acid 
2°/o  sulphuric  acid. 


In  case  greater  fastness  to  light  is  required,  Amido  Black  3B  and  T  are  used,  which, 
though  not  equalising  quite  so  well  as  Azo  Acid  Black,  yield  level  shades  when  dyed  care- 
fully with  Glauber's  salt  and  Acetic  acid  at  first;  they  are  exhausted  by  finally  adding  some 
Sulphuric  acid. 


Blue. 

For  Navy  Blues  which  answer  the  necessary  requirements  best,   Naphtalene  Blue  com- 
binations must  be  mentioned;   they  are   dyed  in  an  acid  bath,  are  very  cheap,  and  produce 
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■1 

2"/o  Naphtalene  Blue  B 
1,5°/,,  Patent  Blue  V 

lO^/o  Glauber's  salt,  4°/o  sulphuric  acid. 


very  even  shades  which  are  satisfactorily  fast  to  light.  The  most  important  brands  fast  to 
stoving  are:  Naphtalene  Blue  B,  B  extra  and  LR;  they  are  shaded  with  Victoria  Violet  4BS 
towards  red,  Indigo  Substitute  or  Patent  Blue  V  towards  blue,  and  darkened  with  Victoria 
Yellow  cone,  or  Flavazine  S. 

Equally  good  results  are  obtainable  with  Victoria  Violet  4BS  combined  with  Naphtalene 
Green  cone,  Indigo  Substitute  B,  V  extra,  A  extra  and  WE,  which,  especially  the  two  latter, 
are  distinguished  for  fastness  to  water. 


1,5  °/»  Fast  Acid  Green  BB  extra 
1,5 "/<,  Amido  Naphtol  Red  OB 

lU°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


If  it  is  not  necessary  to  take  into  account  the  bleeding  into  white,  Patent  Blue  V  and  L 
combined  with  Azo  Acid  Magenta  G,  Chromotrope  RR,  Amido  Naphtol  Red  G  and  BB,  Fast 
Acid   Green  BB   extra,   Naphtalene   Green  V  etc.,    Chromotrope   6B,  Amido  Naphtol  Red  6B 


l,5°/o  Victoria  Blue  B 

5°/o  acetic  acid. 


are  used,  and  the  shades  darkened  with  Victoria  Yellow  cone,  Flavazine  S  and  Fast  Yellow  O. 
These  combinations  are  rather  faster  to  light  than  those  mentioned  at  first,  and  ought,  therefore, 
to  be  applied  wherever  fastness  to  light  is  of  any  moment. 


l°/o  Alkali  Blue  6B 
5°/o  Borax 


5°/o  sulphuric  acid. 
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More  brilliant  shades  are  obtained  with  Patent  Blue  RBN  and  Y  or  with  Milling  Blue 
2R  extra,  shaded  with  Patent  Blue  V  and  Fast  Acid  Violet  A2R,  or  with  Indigo  Substitute  V 
extra,  Fast  Acid  Violet  5BF  and  6BN.  Less  fast  to  light,  but  purer  in  shade  are  Victoria 
Blue  R  and  B,  which  equalise  well  when  dyed  in  an  Acetic  acid  bath. 

Very  pure  greenish-blue  shades  are  obtained  with  the  various  brands  of  Alkali  Blue, 
dyed  in  a  Borax  bath  and  soured  off  with  Sulphuric  acid. 


Green. 

The  cheapest  greens  are  obtained  by  using  Acid  Green  as  a  foundation,  which,  if  required, 
can   be   shaded   with   yellow    dyestuffs   such  as  Chinoline  Yellow  O  for  very  pure  shades,    or 


4°/o  Naphtalene  Green  V 
0,75  7»  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Flavazine  S  and  T  for  less  brilliant  greens;  or  With  red  colours  such  as  Amido  Naphtol  Red, 
Chromotrope,  etc.  for  deep  shades.  Acid  Green,  however,  is  not  fast  to  stoving,  and  does  not 
equalise  well. 


20/o  Fast  Acid  Green  BB  extra 
0,4  %  Flavazine  S 
0,05°/o  Amido  Naphtol  Red  BB 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Better,  as  regards  equalising  and  fastness  to  stoving  are;  Naphtalene  Green  V, 
Fast  Acid  Green  BB  extra,  Patent  Green  O,  V  and  VS;  with  these  very  level  shades  can 
always  be  obtained,  which  are,  moreover,  faster  to  light  than  those  obtained  with  Acid  Green. 
The  fastness  to  stoving  of  Fast  Acid  Green  BB  extra  and  Patent  Green  VS  is  highly  satisfactory, 
and   these   colours  are   especially   to  be  recommended   where  this  requirement  is  to  be  met. 

Finally,  fast  green  shades  can  be  built  up  on  Patent  Blue  V,  L,  LE  and  N.  Simultane- 
ously with  them  are  to  be  used  equalising  yellow  dyestuffs,  such  as  Flavazine  T,  S,  Azo 
Yellow   cone,  Victoria  Yellow  cone;  the  shades  thus   produced   are   very   fast  to  light  and 


0,55  %  Patent  Green  VS 
0,2  "/o  Azo  Acid  Magenta  G 
1,5  °/o  Victoria  Yellow  cone. 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 
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stoving,  but  their  fastness  to  bleeding  is  not  satisfactory,  so  that  in  cases  where  the  yarns  are 
to  be  worked  up  next  to  white,  or  to  be  steamed  wet,  great  care  is  to'  be  exercised.  It  is 
better  in  this  instance  to  use  Patent  Blue  A  and  Flavazine  T. 

Olive  and  Bronze  shades  are  obtained  with  the  same  colours  by  varying  the  pro- 
portions. Of  red  auxiliary  dyestuffs  may  be  mentioned  Azo  Acid  Red  B,  Chromotrope 
RR,  Amido  Naphtol  Red  G,  BB  and  Azo  Acid  Magenta  G. 

Brown. 

Brown  shades  are  also  exclusively  obtained  with  Acid  colours.  The  best  mode 
of  working  is  to  use  Orange  G  or  No.  2,  Brilliant  Orange  G,  O  and  R  as  the  basis  and  to 
shade  up  with  Patent  Blue  V,  Fast  Acid  Green  BB  extra,  Naphtalene  Green  V  and  Patent 
Green  on  the  one  hand;  and  with  Azo  Acid  Magenta  G,  Amido  Naphtol  Red  G  and  BB  and 
Azo  Acid  Red  B  on  the  other  hand. 


2%  Azo  Acid  Magenta  G 
1,25 °/o  Naphtalene  Green  V 
2°/„  Orange  G 
10°/o  Glauber's  salt,  4°/o  sulphuric  at  id. 


The  fastness  to  stoving  and  also  the  fastness  to  water  depends  upon  the  blue  or  green 
colour  used.  Patent  Blue  V  and  Patent  Green  VS  are  to  be  considered  fastest  to  stoving, 
whilst  Naphtalene  Green  V,  Patent  Green  O  and  V  are  distinctly  less  satisfactory  in  this 
respect;  still  they  are  better  than  browns  obtained  with  Acid  Green,  which,  for  this  reason 
ought  to  be  used  only  occasionally,  because  the  change  of  shade  after  stoving  is,  in  this  case, 
too  noticeable. 

A  very  satisfactory  basis  for  brown  shades  is  Azo  Acid  Brown  RO,  which  can  be  shaded 
as  required  with  yellow,  red  and  green,  and  is  cheap  and  fairly  fast. 


l°/o  Orange  No.  2 
2,5  °/o  Azo  Acid  Brown  RO 
0,2°/o  Patent  Blue  V 

10%  Glauber's  salt,  4°/o  sulphuric  acid. 


All  browns,  especially  deep  shades,  tend  to  bleed  into  white,  and  it  is  therefore  necessary 
to  be  careful,  and  not  to  let  the  goods  lie  in  a  wet  state  for  any  length  of  time.  The  com- 
bination fastest  to  water  is  obtained  with  Patent  Blue  A,  Azo  Acid  Carmine  B  and  Flavazine  T. 
These  colours,  however,  do  not  equalise  quite  so  easily  as  the  above  mentioned  ones,  and  require 
care  in  their  manipulation. 

Red. 

Claret  shades  and  blueish-reds  are  produced  with  Victoria  Rubine  O  and  Naphtol  Red  O 
they  are  shaded  with  Orange,  Flavazine  T  and  Patent  Blue  V;  they  equalise  well  if  the  baths 


y 
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0,5°/o  Orange  G 
0,025  "/o  Patent  Blue  V 
3,5°/o  Victoria  Rubine  O 

10°/o  Glauber's  salt,  4  °/o  sulphuric  acid. 


are  made  rather  less  acid  and  the  temperature  raised  slowly.    As  these  colours  are  especially 
cheap,  their  employment  can  be  recommended  where  no  fastness  to  stoving  is  required. 

Fast  to  stoving  are  Amido  Naphtol  Red,  Chromotrope  6B  and  RR;  these  can  be  shaded 
with  Flavazine  T,  S,  Orange,  Patent  Blue  and  Victoria  Violet  4BS  etc.  etc. 


2°/o  Amido  Naphtol  Red  6B 
0,2 °/o  Orange  G 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


For  Scarlets,  Nassovia  Scarlet  O  (which  is  fast  to  light  and  stoving),  and  the  various 
brands  of  Scarlet  and  Victoria  Scarlet  are  to  be  used.  Of  the  latter  only  the  yellower  Scarlet 
brands  are  fast  to  stoving,  whilst  the  deeper  Victoria  Scarlets  are  often  used  because  they 
are  faster  to  light  than  the  ordinary  Scarlets. 


2,5  °/o  Victoria  Scarlet  RR 

10°/o  Glauber's  salt,  3°/o  sulphuric  acid. 


Very  bright  pink  and  red  shades  are  obtained  with  Rosazeine  O  and  G,  shaded  with 
Orange;  they  are  dyed  in  an  Acetic  acid  bath;  they  are  also  obtained  as  so-called  ''Stoving 
Colours". 


Fancy  shades. 

Since  knitting  yarns  etc.  must  be  dyed  as  quickly  as  possible  in  order  to  retain  the 
handle,  and  supple  texture  of  the  fibre,  all  fancy  shades  are  exclusively  dyed  with  well  equal- 
ising Acid  colours,  which  dye  evenly,  and  can  be  shaded  by  making  small  additions  of  colour 
at  the  boil. 

Of  blue  and  green  dyestuffs  for  these  purposes  we  must  mention  Cyanine  B,  Patent 
Blue  V,  N  and  L,  Fast  Acid  Green  BB  extra  and  Naphtalene  Green  V;  of  red  colours  Chromo- 
trope RR,   Azo  Acid  Magenta  G,  Fast  Acid  Magenta  G,  Amido  Naphtol  Red  G,  BB  and  6B; 
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0,21  °/0  Amido  Naphtol  Red  BB 
0,18°/o  Flavazine  S 
0,12°/o  Fast  Acid  Green  BB  extra 
10°/o  Glauber's  sail,  3°/o  sulphuric  acid. 


and  of  yellow  dyestuffs  Fast  Yellow  O,  Victoria  Yellow  cone,  Azo  Yellow  cone,  Flavazine  S, 
L,  Naphtol  Yellow  S,  SL  and  Chinoline  Yellow  O. 


0,1  "/o  Amido  Naphtol  Red  BB 
0,14  "/o  Flavazine  S 
0,25  °/o  Cyanine  B 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


With  these  colours,  all  fancy  shades  can  be  easily  and  surely  obtained.  As  only  com- 
paratively little  dyestuff  is  used  for  the  production  of  these  shades,  they  will  be  found  satis- 
factorily fast  to  water,  next  to  white.  When  using  Cyanine  B  or  Patent  Blue  V  as  blueing 
ingredients,  they  are  also  fast  to  stoving. 

Light  and  bright  effects. 

Light  shades  of  all  hues  are  especially  in  demand  for  yarns  which  are  used  for  shawls 
and  fancy  articles.  Beauty  of  shade  is  the  most  essential  point,  whilst  fastness  is  to  be  con- 
sidered of  minor  importance.  For  their  production  Basic  dyes  are  often  used,  especially  as 
"Stoving  colors".  If  Acid  colours  are  used,  the  brightest  dyestuffs  must  be  employed,  and 
these  are  generally  stoved  after  dyeing,  so  that  it  is  essential  to  choose  colours  which  are 
fast  to  stoving. 

The  fastest  bright  pink  and  red  shades  are  produced  with  Fast  Acid  Magenta  G,  Fast 
Acid  Phloxine  A  and  Fast  Acid  Eosine  G;  they  are  dyed  in  a  Sulphuric  acid  bath  and  shaded 
with  Fast  Acid  Violet  A2R  and  Patent  Blue  L.  Still  more  brilliant  are  the  shades  obtained 
with  Rosazeine,  which  is  dyed  either  in  an  Acetic  acid  bath  or  in  a  soap  bath,  and  sub- 
sequently stoved.  In  the  former  case  these  pinks  are  shaded  with  Fast  Acid  Violet  A2R  and 
Flavazine  S;  in  the  latter  case  with  Methyl  Violet  and  Auramine. 


0,5  "/„  Fast  Acid  Eosine  G 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Orange  shades  are  dyed  with  Orange  No.  2,  Fast  Acid  Magenta  G,  Brilliant  Orange  G, 
O  and  Flavazine  S  in  an  Acid  bath;    when  using  Basic  colours  Rosazeine  and  Auramine  will 
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0,1  °/o  Rosazeine  O 
5"/o  soap 

afterwards  stoved. 


be  found  most  suitable.  Shades  obtained  by  the  latter  method  are  brighter  than  the  com- 
binations of  Acid  dyestuffs,  but  considerably  less  fast  to  light.  Equally  fast  are  brownish- 
orange  shades  obtained  with  Vesuvine  as  "Stoving  colour". 

Yellows  and  Creams   are   obtained  with  Chinoline  Yellow  O,  yielding   the  purest  and 
greenest  shade,  or  with  Flavazine  S  and  L,  which  yield  redder  hues;  they  are  shaded  with 


0,03  °/o  Fast  Acid  Magenta  G 
1,5 "/<,  Flavazine  L 
10°/o  Glauber'  salt,  4°/o  sulphuric  acid. 


Naphialene  Green  V  towards  green,  and  with  Fast  Acid  Colours  and  Rosazeine  towards  red. 
When  using  Basic  colours,  Auramine  O  is  used  as  a  basis;  these  Basic  dyestuffs  are  dyed  in 
a  soap  bath  with  the  addition  of  Rosazeine  and  Victoria  Blue,  and  then  stoved. 

Very  delicate  green  tints  are  dyed  in  an  Acid  bath  with  Naphtalene  Green  V  combined 
with  Chinoline  Yellow  O   or  Flavazine  S.     These   effects   are   purer  than  those  obtained  with 


0,1  °/o  Auramine  O 
5°/o  soap 

afterwards  stoved. 


Acid  Green;  they  equalise  better,  and  are  also  faster  to  stoving.    For  less  yellowish  greens 
fast  to  stoving,  Patent  Blue  L  and  N  are  suitable. 

When  using  Basic  colours  for  green  shades,  Malachite  Green  and  Brilliant  Green  are 
employed,   which   are  dyed   on   a   sulphur   mordant.    The   dyeing  method  has  been  already 


0,02  °/o  Flavazine  S 
0,25  °/o  Naphtalene  Green  V 
10°/o  Glauber's  salt,   3°/o  sulphuric  acid. 
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30  "/•  Thiosulphatc  of  Soda 
15°/o  Hydrochloric  acid 


l°/o  Brilliant  Green  cryst.  extra 
2°/o  acetic  acid. 


described  in  Vol.  I,  page  126;  these  shades  are,  however,  not  fast  to  light  and  rubbing, 
and  ought  only  to  be  used  when  great  brilliancy  of  shade  is  required  and  the  fastness  properties 
can  be  ignored. 

Delicate   blue   tints   of  good  fastness  are  obtained  with  Patent  Blue  L,  N,  Y  and  RBN, 


0,2»/o  Patent  Blue  L 

10°/o  Glauber's  salt,  3%  sulphuric  acid. 


combined   with   Fast  Acid  Magenta  G,  Fast  Acid  Violet  A2R,  R,    or  Victoria  Blue  B    and  R. 
The  last  named  are  dyed  as  self  shades  in  an  Acetic  acid  bath,  and  can  be  shaded  with 
Basic  dyestuffs;  they  also  frequently  find  employment  as  Stoving  Colours;  in  both  cases  they 
are  shaded  with  Rosazeine  O,  Auramine  O  or  Brilliant  Green. 


0,1  °/o  Victoria  Blue  B 
5  °/o  soap 

afterwards  stoved. 


Violet,  Heliotrope  and  Lilac  shades  are  best  obtained  with  Fast  Acid  Violet  B,  which 
is  generally  dyed  in  an  acid  bath  and  shaded  with  Patent  Blue  N,  Fast  Acid  Violet  A 2R  and 
Fast  Acid  Magenta  G. 


0,1%  Fast  Acid  Violet  A2R 
0,1  "/o  Fast  Acid  Violet  B 

10°/o  Glauber's  salt,  3°/o  sulphuric  acid. 
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They  are  also  obtainable  with  the  various  brands  of  Methyl  Violet,  which  are  combined 
with  New  Magenta  O,  Rosazeine  and  Victoria  Blue;  these  are  dyed  either  in  an  Acetic  acid 
bath,  or  as  Stoving  Colours  in  a  soap  bath,  and  subsequently  stoved. 


0,4  °;„  Methyl  Violet  BB  superior 
l°/o  acetic  acid. 


All  the  shades  obtained  with  Basic  Colours  are  of  course  inferior  as  regards  fastness  to 
light  to  those  obtained  with  Acid  colours. 


White. 

White  on  fancy  yarns  is  almost  invariably  a  Sulphur  white,  which  has  the  advantage 
over  the  other  bleaching  methods  that  it  leaves  the  yarn  unimpaired,  supple,  and  soft.  The 
yarn  is  treated  in  a  soap  bath  with  Methyl  Violet  for  */a  hour  at  140°  F,  then  evenly  hydro- 
extracted,  and  finally  bleached  in  the  sulphur  stove  with  Sulphurous  acid. 


0,002  "/o  Methyl  Violet  6B  superior 

5°/o  soap 

afterwards  stoved. 


This  operation  is  frequently  carried  out  after  manufacturing  the  goods,  or  sometimes 
also  then  repeated,  in  order  to  make  the  white  especially  lustrous  and  pure.  For  this  reason 
dyestuffs  which  will  stand  stoving  without  change  of  shade  and  without  bleeding  have  to  be 
used  in  such  cases  along  with  the  white. 
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The  dyeing  of  woollen  laees,  braids  and  ribbons. 

Woollen  braids,  ribbons,  laces,  skirt-edgings  etc.  show  more  the  nature  of  woven  goods 
than  of  yarn.  Still,  in  dyeing,  they  are  treated  more  like  yarns,  so  that  it  seems  suitable  to 
discuss  them  here,  at  the  close  of  the  chapter  on  yarn  dyeing. 

Braids,  ribbons  etc.  are  dyed  either  in  the  form  of  large  hanks,  by  turning  on  sticks,  or 
on  specially  constructed  braid  dyeing  machines.  These  machines  are  the  oldest  type  of  dyeing 
machine;  the  braids  are  evenly  wound  on  a  perforated  cylinder,  through  which  the  dye  liquid 
is  circulated  by  means  of  a  pump. 

Braids  are  generally  very  tightly  and  closely  woven,  and  in  order  to  obtain  a  bright, 
lustrous  appearance  they  are  singed  and  severely  decatised  before  dyeing.  Consequently,  it 
is  often  a  difficult  task  to  dye  them  well  through. 

The  dyed  braids  must  satisfy  the  following  requirements:  They  must  not  rub  at  all,  or 
only  very  slightly;  they  must  be  even  in  colour  and  well  dyed  through,  and  they  must  appear 
as  lustrous  as  possible.  Further,  the  colours  must  withstand  the  subsequent  finishing  processes, 
consisting  generally  of  singeing,  steaming  and  pressing,  except  when  the  first  named  has  been 
carried  out  before  dyeing. 

In  wearing,  the  shades  must  withstand  the  action  of  light  and  street  dirt,  and  show 
generally  similar  fastness  properties  to  the  material  along  with  which  the  braids  are  employed. 
The  exactness  of  shade  is  also  of  great  importance;  since  the  braids  being  used  with 
dress  materials  their  shade  must  correspond  in  every  respect  to  that  of  the  material,  i.  e.  in 
artificial  light  as  well  as  in  daylight. 

In  consequence  of  these  requirements,  well  equalising  acid  colours  which  are  fast  to 
alkali,  are  almost  exclusively  employed ;  unless,  for  certain  braids  which  are  used  on  gentle- 
men's suitings,  a  higher  degree  of  fastness  to  light  is  desired,  when  Chrome  Developing  colours 
are  employed.  Mordant  colours  are  to  be  avoided,  as  they  tend  to  impair  the  lustre,  and  do 
not  dye  through  so  well. 

In  order  to  obtain  perfect  penetration  when  dyeing  in  an  acid  bath,  the  goods  are  first 
boiled  in  a  bath  containing  the  colour  and  the  necessary  quantity  of  Glaubers  salt,  but  no  acid, 
or  at  all  events  only  very  little.  After  boiling  for  some  time,  the  necessary  quantity  of  Sulphuric 
acid  is  added,  and  boiling  continued.  By  working  in  this  manner,  the  thickest  and  most 
closely  woven  materials  can  be  dyed  through. 

The  number  of  shades  required  on  braids,  ribbons  and  skirt  protectors  is  ver3r  great, 
since  they  must  follow  the  fashion  for  ladies'  materials  and  gentlemen's  suitings. 

In  order  to  obtain  perfect  agreement  between  the  colour  of  the  braids,  ribbons  and  laces 
with  the  cloth,  dress  materials  or  upholstery  goods  on  which  they  are  afterwards  employed, 
the  colour  combinations  should  be  regulated  according  to  the  usual  methods  which  are  appli- 
cable to  these  classes  of  goods  in  piece  dyeing.  We  refer,  therefore,  to  the  following  chapters, 
devoted  to  the  description  of  the  various  dyeing  methods  employed  in  piece  dyeing. 

The  following  remarks  will  deal  only  with  the  most  important  groups  of  colours  used 
in  this  branch  of  the  industry. 

Black. 

Black  is  the  principal  colour  on  braids.  It  is  even  to-day  often  dyed  with  Logwood 
on  a  Chrome-Tartar  mordant,  although  the  lustre  of  the  goods  suffers  more  when  employing 
this  process,  than  when  dyeing  in  an  acid  bath. 

Of  the  great  number  of  black  Acid  colours,  Azo  Acid  Black  corresponds  most  nearly  in 
shade  to  Logwood  Black;  it  also  penetrates  very  well,  and  does  not  alter  in  shade  in  decatising 
and  singeing.  It  is  to  be  preferred  to  Logwood  on  account  of  the  fact  that  it  is  dyed  in  a  single 
bath,  and  without  a  mordant,  whereby  the  lustre  of  the  goods  is  scarcely  impaired.  The  best 
brands  are:  Azo  Acid  Black  3BLOO,  3BL  extra,  and  TL  extra,  which  are  dyed  in  a  fresh 
bath  with  30 — 50°/o  Glauber's  salt  (goods  which  dye  through  with  difficulty  require  still  more 
Glauber's  salt)  and  4°/0  Sulphuric  acid;  when  dyeing  in  an  old  bath  10°/0  Glauber's  salt  is 
sufficient.     The  dyestuffs  mentioned  are  quite  as  fast  to  light  as  Logwood  Black. 
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2°/o  Azo  Acid  Black  SBL  extra 
2°/o  Azo  Acid  Black  TL  extra 

50°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


When  fastness  to  light  is  not  so  important,  and  when  dealing  with  materials  which  are 
very  difficult  to  penetrate,  Azo  Acid  Black  B,  G  and  R  are  employed. 

On  the  other  hand,  for  braids  and  ribbons  used  on  gentlemen's  suitings,  where  great 
fastness  to  light  is  required,  the  goods  are  dyed  with  Acid  Alizarine  Black  R,  3B,  3B  extra 
or  T  in  a  Sulphuric  acid  bath,  and  aftertreated  with  Bichrome.  These  brands  penetrate  very 
well,  are  fast  enough  for  anything  to  light  and  rubbing,  and  leave  the  lustre  of  the  goods 
very  little  impaired. 

Cheaper  ribbons  and  braids  for  gentlemen's  suitings  may  be  dyed  with  Amido  Naphtol 
Black  or,  preferably,  with  the  better  equalising  and  better  penetrating  Amido  Blacks  3B  and  T, 


4°/„  Acid  Alizarine  Black  R 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid 


2°/u  bichrome. 


which  are  dyed  in  a  bath  containing  Glauber's  salt  and  Acetic  acid.  Material  which  does  not 
dye  through  easily,  is  boiled  at  first  with  the  addition  of  Glauber's  salt  and  Acetate  of  Ammonia 
to  the  bath,  and  the  dyestuff  is  afterwards  exhausted  by  adding  Acetic  or  Sulphuric  acid. 
The  fastness  to  light  of  Amido  Black  is  considerably  better  than  that  of  Logwood  Black,  and 
the  fastness  to  rubbing  and  alkalies  is  also  very  satisfactory. 

Blue. 
For  the  various  shades  of  navy  blues,  different  combinations  may  be  employed.  The 
cheapest  shades  are  produced  with  Naphtalene  Blue,  of  which  there  is  quite  a  number  of 
suitable  brands  on  the  market  to  meet  all  requirements.  The  further  particulars  concerning 
the  characteristics  of  these  colours  are  given  under  the  heading:  "The  dyeing  of  ladies'  lighter 
dress  goods".  Naphtalene  Blue  is  often  combined  with  Victoria  Violet  4BS  or  Patent  Blue  V, 
and  flattened  with  Victoria  Yellow  cone.  The  Naphtalene  Blues  penetrate  very  well;  they 
are  fast  to  alkalies,  and  satisfactorily  fast  to  light. 


2,5  °/o  Naphtalene  Bine  LR 
0,5°/,,  Patent  Blue  LE 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Equally  fast  are  the  dark  blues  obtained  with  Victoria  Violet  4BS  and  Indigo  Substitute  BS, 
B  extra,  V  extra  etc.  Faster  to  light,  but  also  more  expensive,  are  the  navy  blues  obtained 
with  combinations  of  Patent  Blue  V,  Azo  Acid  Magenta  G  or  Amido  Naphtol  Red  G,  BB  and 
Victoria  Yellow  cone,  Fast  Yellow  O  or  Flavazine  S;  also,  those  produced  with  Fast  Acid 
Green  BB  extra  and  Amido  Naphtol  Red  6B  or  Chromotrope  6B;  finally,  mixtures  of  Patent 
Marine  Blue  LE  and  Victoria  Violet  4BSL.  For  better  class  goods  the  latter  combination  is 
employed.     For  full  blue-black  shades,  Naphtalene  Dark  Blue  EG  extra  may  be  used. 

In  the  majority  of  cases,  the  last  named  combinations  satisfy  all  requirements  respecting 
fastness  to  light.    They  are,  however,  inferior  in  this  respect  to  colours  produced  with  Aliz- 
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2%  Fast  Acid  Green  BB  extra 
1,25"/.  Amido  Naphtol  Red  OB 

10%  Glauber's  salt,  4%  sulphuric  arid. 


arine  Direct  Blue  EB  and  E3B  in  combination  with  other  Azo  Colours  which  are  fast  to  light, 
such  as  Chromotrope  RR,  6B,  Amido  Naphtol  Red,  Flavazine  L  or  3GL,  which  combinations 
are  likewise  dyed  in  a  normal  acid  bath.  Therefore,  where  a  very  high  degree  of  fastness 
to  light  is  required,  Alizarine  Direct  Blue  EB  and  E3B  are  to  be  employed;  since  these  colours 
are  more  expensive  than  Patent  Blue  V  and  Fast  Acid  Green  BB,  the  latter  are  still  largely 
used  for  full  blue  shades. 

On  the  other  hand,  for  medium  and  light  blues,  Alizarine  Direct  Blue  EB  and  E3B  ought 
to  be  given  the  preference,  because  the  question  of  price  does  not  enter  so  largely  into  account, 
whilst  the  greater  fastness  to  light  of  these  colours  is  more  essential  for  these  lighter  shades.    In 


1,2%  Patent  Blue  L 
0,9%  Fast  Acid  Magenta  G 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


many  cases,  the  fastness  to  light  of  Patent  Blue  V  will  be  found  satisfactory,  and  for  bright 
bloomy  shades  the  pure  Patent  Blue  brands,  especially  Patent  Blue  L,  LE,  N,  Y,  RB  and  RBN, 
seem  most  suitable;  they  are  combined  with  Amido  Naphtol  Red,  or,  better  still,  with  Fast 
Acid  Magenta  G,  Fast  Acid  Phloxine  A  and  the  various  brands  of  Fast  Acid  Violet. 

For  Violet  shades  the  basis  most  frequently  employed  is  Acid  Violet  N  or  5BF,  6BN, 
6BL;  for  toning  the  shades  towards  red,  Fast  Acid  Violets  and  Fast  Acid  Magenta  G  are 
employed,  whilst  Patent  Blue  L  and  N  are  used  for  making  the  shades  bluer.  Not  quite  so 
clear,  but  considerably  faster  to  light  are  violet  shades  obtained  with  Alizarine  Direct  Violet  R; 
this  is  dyed  in  an  acid  bath  like  Acid  Violet,  and  shaded  with  the  same  dyestuffs  as  the  latter. 

If  fastness  to  water  and  washing  is  required,  besides  fastness  to  light,  for  instance, 
for  the  trimmings  of  carriages  and  military  braids,  Chromotrope  Blue  A,  VVB  and  WG  are 
used,  which  are  dyed  in  an  acid  bath  and  developed  with  Bichrome.  For  shading,  Patent 
Blue  V  and  Flavazine  S   are  used.     Finally,  Fast  Mordant  Blue  B  may   be  mentioned,   which 


1,5%  Acid  Violet  N 
0,05%  Fast  Acid  Violet  A2R 
10%  Glauber's  salt,  4%  sulphuric  acid. 


finds   ample   application   for   dyeing  braids   etc.   which   are  fast  to  light;    they  are  dyed  in  an 
acid  bath  and  also  developed  with  Bichrome. 

Green  and  Olive. 
For  Green,  the  same  dyestuffs  are  used  that  are  employed  for  blue,  only  the  proportions 
between  blue,  yellow  and  red  ingredients  have  to  be  varied.  In  the  first  place,  Patent  Blue  V 
is  employed,  but  for  shades  very  fast  to  light  Alizarine  Direct  Blue  EB  and  E3B  are  used. 
The  most  profitable  colours  to  use  are  Fast  Acid  Green  BB  extra  and  Naphtalene  Green  V. 
The   former   yields   the    cheapest   colours,   and  is  therefore  especially  suitable  for  dark  green 
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shades  when  combined  with  Victoria  Yellow  cone;  for  Olive  shades  Fast  Acid  Green  is  flattened 
with  Orange  No.  2  or  No.  4. 

Pure  bright  greens  are  obtained  with  Patent  Blue  L  and  N  mixed  with  Chinoline 
Yellow  O,  Naphtol  Yellow  S  and  Flavazine  L,  or,  better  still,  with  Naphtalene  Green  V  which, 
in  combination  with  Flavazine  3GL  or  Chinoline  Yellow  O,  yields  the  purest  green  shades. 


0,2  %  Azo  Acid  Magenta  G 
3,5%  Naphtalene  Green  V 
0,3  °/o  Flavazine  S 

10%  Glauber's  salt,  4%  sulphuric  acid. 


In  case,  however,  great  fastness  to  light  is  required,  these  green  and  olive  shades  are 
dyed  with  Fast  Mordant  Blue  B,  Chromotrope  Blue  A,  Chromotrope  F4B  and  Mordant  Yellow  O, 
all  of  which  colours  have  to  be  developed  with  Bichrome;  they  may  be  shaded  with  Patent 
Blue  V  in  the  chrome  bath. 


2%  Fast  Acid  Green  BB  extra 
0,3  °/o  Amido  Naphtol  Red  BB 
0,5%  Orange  No.  4 
10°/o  Glauber's  salt,  4%  sulphuric  acid. 


Brown. 

Dark  brown  shades  are  built  up  most  simply  on  Azo  Acid  Brown  RO  as  a  basis,  which 
is  then  shaded  with  Patent  Blue  V,  Naphtalene  Green  V,  Chromotrope  RR,  Amido  Naphtol 
Red  G,  Azo  Acid  Red  B,  Victoria  Yellow  cone,  Azo  Yellow  cone,  Fast  Yellow  O  and 
Flavazine  S. 

A  very  cheap  combination  is  obtained  by  mixing  Orange  No.  2  or  G,  or  also  the  fuller 
and   yellower   Orange  No.  4,   with  Chromotrope  RR,   Amido  Naphtol  Red  G   or  the   cheaper 


0,4  %  Fast  Acid  Green  BB  extra 
1,25%  Azo  Acid  Red  B 
1,25%  Fast  Yellow  O 

10°/o  Glauber's  salt,  4%  sulphuric  acid. 


Azo  Acid  Red  B,  and  with  Patent  Blue  V,  Fast  Acid  Green  BB  extra,  Naphtalene  Green  V  or 
Patent  Green  V.  The  green  dyestuffs  mentioned  are  to  be  preferred  to  Patent  Blue  V,  as 
they  work  out  more  cheaply.  Further  particulars  about  the  building  up  of  brown  colours  with 
Acid  dyestuffs  will  be  given  in  the  chapter  on  the  dyeing  of  ladies'  cloths  in  the  piece. 


1  °/„  Fast  Yellow  O 
1,5%  Azo  Acid  Brown  RO 

10%  Glauber's  salt,  4%  sulphuric  acid 


The  dyeing  of  woollen  laces,  braids  and  ribbons. 
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Very  red  browns,  and  coppery  browns  which  require  a  lot  of  red,  are  obtained  with 
Azo  Acid  Red  B  or  the  still  cheaper  Victoria  Rubine  O;  the  latter,  however,  does  not  equalise 
so  well.  Both  colours  are  combined  with  Orange  G  and  Fast  Acid  Green  BB  extra;  in  place 
of  the  latter,  Indigo  Substitute  V  extra  may  also  be  employed. 

Browns,  very  fast  to  light,  on  braids,  are  obtained  with  Chrome  Developing  colours  bv 
using  Acid  Alizarine  Brown  B,  BB,  R  or  T  as  the  basis,  and  building  the  brown  up  with 
Acid  Alizarine  Red  G,  Acid  Alizarine  Grenade  R,  Alizarine  Yellow  GGW,  Mordant  Yellow  O 
and  Acid  Alizarine  Blue  Black  B  or  Chromotrope  Blue  A.  In  most  cases,  especially  when 
these  braids  are  used  for  ladies'  goods,  the  fastness  to  light  and  wearing  of  the  above  mentioned 
combinations  of  Acid  colours  will  be  found  quite  satisfactory. 

Red. 

Claret  Red  to  Scarlet  shades  are  dyed  with  Victoria  Rubine  O,  Naphtol  Red  O,  Scarlet  6R 
crystals  and  the  various  Victoria  Scarlets. 


2%  Orange  No.  3 
1,8"/.  Naphtol  Red  O 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid. 


Since  these  colours  tend,  without  exception,  to  rush  on  to  the  fibre  and  then  do  not 
dye  it  through  sufficiently,  the  dyeing  operation  is  regulated  in  such  a  way  that  the  braids 
are  first  boiled  with  20—40%  of  Glauber's  salt  and  at  the  most  l°/0  of  Sulphuric  acid;  after 
1/a — 3/4   of  an   hour's   boiling,    2—3%    of  Sulphuric   acid  are  gradually  added   and   the  colours 


2,5"/.  Victoria  Scarlet  3R 

20  7.  Glauber's  salt,  2X2  °/o  sulphuric  acid. 


exhausted  in  this  way.  In  a  boiling  bath  these  colours  are  shaded  with  equalising  dyestuffs 
such  as  Chromotrope  RR,  Amido  Naphtol  Red  G,  BB,  Archil  Substitute  G,  Orange  No.  2,  Flava- 
zine  S  etc.;  for  darkening  and  flattening,  Patent  Blue  V  and  Fast  Acid  Green  BB  extra  are  suitable. 

Very  bright  Cochineal  Scarlets  are  obtained  with  Nassovia  Scarlet  O,  Victoria  Scarlet  G 
and  Orange  No.  2,  with  the  addition  of  Rosazeine  O  or  B. 

If  the  goods  are  difficult  to  penetrate,  better  equalising  dyestuffs  such  as  Azo  Acid 
Red  B,  Chromotrope  RR,  Amido  Naphtol  Red  G  and  BB  are  to  be  employed,  which  are 
shaded  with  Chromotrope  6B,  Amido  Naphtol  Red  6B,  Patent  Blue  V,  Victoria  Violet  4BS, 
Orange  No.  2  and  Flavazine  S. 

The  fastness  to  light  of  all  the  combinations  mentioned  above  is  sufficient  for  most 
purposes,  especially  if  the  braids  are  to  be  used  for  ladies'  goods. 


2,5%  Amido  Naphtol  Red  BB 
0,5  "/„  Orange  No.  3 

10°/o  Glauber's  salt,  4°,'o  sulphuric  acid. 
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For  special  purposes,  e.  g.  where  fastness  to  light  and  water  is  required,  the  red 
Chrome  Developing  colours  must  be  employed:  Acid  Alizarine  Red  G,  B,  Acid  Alizarine 
Grenade  R  and  Alizarine  Red  1WS;  these  are  dyed  in  an  acid  bath  and  developed  with 
Bichrome.  They  can  be  combined  with  Acid  Alizarine  Violet  N  and  Mordant  Yellow  O,  and 
may  be  shaded  in  the  chrome  bath  with  Patent  Blue  V,  Fast  Acid  Violet  R,  A2R,  Amido 
Naphtol  Red  BB  and  Flavazine  S.  It  will  however  very  seldom  be  necessary  to  fall  back 
upon  the  last  named  combinations. 

Fancy   shades. 

Fancy  shades  on  braids,  when  required  to  be  fast  to  light,  are  dyed  in  an  acid  bath 
with  Alizarine  Direct  Blue  EB  and  E8B  as  the  blue  ingredient,  Chromotrope  RR,  Amido 
Naphtol  Red  G,  BB  and  Azo  Acid  Magenta  G  as  the  red  ingredient,  and  with  Flavazine  L 
as  the  yellow  ingredient.  For  shades  in  which  the  blue  is  predominant,  Alizarine  Direct 
Blue  EB  will  be  found  most  suitable,  whilst  Alizarine  Direct  Blue  E3B  is  especially  to  be 
recommended  for  shades  in  which  the  quantity  of  blue  is  about  equivalent  to  that  of  the  red 
and  yellow.  The  colours  obtained  in  this  way  answer  the  highest  requirements  which  can  be 
made  respecting  fastness  to  light;  they   are  also  fast  to  rubbing  and  alkali  and  equalise  well. 


0,04°/o  Cyanine  B 
0,06  °/o  Amido  Naphtol  Red  BB 
0,06°/o  Flavazine  S 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


Besides  Alizarine  Direct  Blues,  Cyanine  B  and  Patent  Blue  V  must  be  mentioned  as 
the  bases  for  fancy  shades;  these,  however,  are  not  quite  so  fast,  but  on  account  of  cheapness 
are  still  largely  employed.  They  are  combined  with  the  same  red  Acid  colours  or  with  Azo 
Acid  Red  B  and  5B,  and  for  yellowing,  Victoria  Yellow  cone,  Fast  Yellow  O  or  Flavazine  S 
are  most  suitable. 


0,55°/o  Cyanine  B 
0,16°/o  Amido  Naphtol  Red  BB 
0,03  "/o  Flavazine  S 
10°/o  Glauber's  salt,  4°(o  sulphuric  acid. 


All  these  colours  equalise  well,  so  that  they  may  be  added  to  the  bath  at  the  boil  for 
shading  purposes;  they  penetrate  even  closely  woven  braids  thoroughly.  Their  fastness 
to  light  answers  the  ordinary  requirements  for  ladies'  cloths.  All  further  particulars  will  be 
discussed  in  the  chapter  on  piece  dyeing. 

In  case  fastness  to  water  and  washing  is  of  some  moment  besides  fastness  to  light, 
Chromogen  I  is  used  as  the  basis;  this  is  shaded  with  Alizarine  Red  1 WS,  Alizarine  Yellow  GGW 
and  Patent  Blue  A.  After  chroming,  some  additions  of  Patent  Blue  V,  Fast  Acid  Violet  A2R 
and  Flavazine  L  may  be  made.  Chromogen  I  equalises  extremely  well,  and  shades  obtained 
with  it  leave  nothing  to  be  desired  as  regards  penetration.  Still  faster  to  light  are  fancy  shades 
of  a  grey  to  greenish  blue  hue  obtained  with  Acid  Alizarine  Blue  Black  B  and  3B;  brownish 
and  drab  shades  are  built  up  with  Acid  Alizarine  Brown  B,  Acid  Alizarine  Red  G  and  B  and 
Acid  Alizarine  Grenade  R.  The  former  are  dyed  in  an  Acetic  acid  bath,  to  which  Sulphuric 
acid  is  gradually  added,  the  latter  can  be  dyed  straight  away  with  Sulphuric  acid.  In  both 
instances  the  shades  are  developed  with  Chrome;  if  required,  other  equalising  Chrome  Devel- 
oping colours  may  be  added  and  an  exact  match  can  be  obtained  by  slight  additions  of  Patent 
Blue  A  or  V,  Fast  Acid  Violet,  Amido  Naphtol  Red  and  Flavazine  S. 
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The  dyeing  of  shoddy  yarns. 

Shoddy  yarns  are  mostly  manufactured  from  old  stockings  and  torn  up  hosiery  goods; 
they  are  generally  dyed  in  the  yarn  when  worked  up  for  cheap  curtain  and  carpet  materials. 
To  effect  a  saving  of  material  and  dyestuff,  the  shoddy  is  also  sometimes  dyed  as  rags,  and 
this  procedure  is  followed  especially  for  the  production  of  mixture  goods  and  melange  effects. 
The  particulars  for  dyeing  loose  shoddy  are  given  on  page  69,  Vol.  II. 

Shoddy  yarns  are  generally  spun  out  of  carbonised  rags  which  are  sorted  according 
to  shade;  they  frequently  contain  surplus  oil  and  have  then  to  be  scoured  before  dyeing, 
but  wherever  possible,  this  operation  is  dispensed  with  in  order  to  avoid  felting  and  to  save 
labour.     Moreover,  the  quality  of  the  yarn  and  its  stability  is  often  impaired  by  this  process. 

Respecting  the  demands  as  to  fastness  of  shoddy  yarns,  practically  the  only  one  to  be 
considered  is  fastness  to  light.  For  the  dyeing  process,  the  equalising  Acid  colours  are  mostly 
chosen,  the  application  of  which  requires  the  shortest  time,  and  thus  is  less  liable  to  injure 
the  quality  of  the  yarn.  On  account  of  the  longer  boiling  required,  Chrome  Developing  colours 
and,  still  less,  Mordant  colours  do  not  come  into  consideration,  except  in  cases  where  the 
finished  goods  are  required  to  be  faster  than  can  be  obtained  by  using  Acid  colours.  The 
principal  colours  are  blue,  green,  olive,  red  and  brown;  and  for  carpets,  fancy  and  mixed  shades, 
whilst  black  is  only  seldom  required. 

Blue. 

Blue  colours  are  generally  dyed  on  a  dark  bottom  and  as  it  is  important  to  produce  as 
bright  a  shade  as  possible,  the  various  brands  of  Soluble  Blue  and  Pure  Blue  are  employed 
advantageously.  They  are  dyed  with  20°/0  of  Glauber's  salt  and  2  —  3  °/0  of  Sulphuric  acid, 
and  shaded  with  Acid  Violet  6BN  or  5BF  towards  red,  and  with  Patent  Blue  V  and  A 
towards  green. 

Lighter  material  is  best  dyed  with  Patent  Marine  Blue  LE  and  Victoria  Violet  4BSL, 
which  can  be  darkened  with  Flavazine  T  or  S.  Shades  obtained  in  this  way  are  very  fast 
to  light.  Equally  satisfactory  are  blues  obtained  with  Patent  Blue  V,  Azo  Acid  Magenta  G, 
Amido  Naphtol  Red  BB  and  a  yellow  ingredient,  or  with  Fast  Acid  Green  BB  extra,  Naphtalene 
Green  V  and  Amido  Naphtol  Red  6B. 

Although  not  quite  so  fast  to  light,  still  combinations  obtained  with  Naphtalene  Blue  B, 
B  extra,  BN  cone,  and  DN  in  conjunction  with  Indigo  Substitute  B,  BS  extra,  and  V  extra 
are  for  most  purposes  satisfactorily  fast. 

Green  and  Olive. 

In  order  to  obtain  solid  green  and  olive  shades  Fast  Acid  Green  BB  extra  or  Naphtalene 
Green  V  are  generally  used  as  a  foundation.  These  colours  equalise  well,  are  faster  to 
light  than  Acid  green ,  and  scarcely  more  expensive.  According  to  requirements 
they  are  shaded  with  Flavazine  T,  S  or  L,  Victoria  Yellow  cone,  Orange  G  and  No.  4, 
Amido  Naphtol  Red  G,  BB,   Azo  Acid  Red  B,   Chromotrope  RR   and  Azo  Acid  Magenta  G. 

Equally  fast  to  light  are  shades  obtained  with  Patent  Blue  V  and  a  yellow,  or  with 
Patent  Green. 

Brown. 

The  various  brown  shades  are  produced  with  Azo  Acid  Brown  RO  as  a  foundation, 
which  is  distinguished  for  its  equalising  properties  and  fastness  to  light.  It  is  shaded  with 
Fast  Acid  Green  BB  extra  towards  green,  Victoria  Yellow  cone,  or  Flavazine  S  towards  yellow, 
and  Amido  Naphtol  Red  BB  and  6B  towards  red. 

Very  often  brown  shades  are  built  up  from  a  combination  of  a  blue  or  green  dyestuff  such  as 
Fast  Acid  Green  BB  extra,  Naphtalene  Green  V,  Patent  Blue  V  with  Orange  G,  No.  2  and 
Amido  Naphtol  Red  BB,  by  means  of  which  sufficiently  fast  brown  shades  are  obtained. 
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For  darker  browns  inclining  towards  red,  Victoria  Scarlet  and  Victoria  Rubine  O  are 
used  as  a  basis;  these  are  shaded  with  Fast  Acid  Green  BB  extra,  Flavazine  T,  Fast  Yellow  O 
and  Orange. 

Red. 

For  reds  must  be  mentioned  in  the  first  place  Victoria  Scarlet  which  can  be  combined 
with  Orange  No.  2  and  Patent  Blue  V;  these  shades  are  of  good  fastness  to  light. 

Bluer  and  darker  shades  are  best  obtained  with  Brilliant  Crimson  O,  Victoria  Rubine  O 
or  with  Fast  Red  S  in  conjunction  with  Victoria  Scarlet;  they  are  dyed  with  20%  of  Glauber's 
salt  and  3  °/o  Sulphuric  acid.  The  goods  are  entered  at  medium  temperature,  and  the  bath 
heated  to  the  boil  very  gradually. 

In  order  to  make  the  shades  more  brilliant,  some  small  amounts  of  Rosazeine  are 
often  added. 

Fancy  shades. 

The  various  mixture  and  fancy  shades  are  best  and  most  simply  obtained  by  combining 
blue,  red  and  yellow  dyestuffs. 

In  the  first  place  must  be  mentioned  Cyanine  B,  Amido  Naphtol  Red  BB  and  Flavazine  S. 
These  three  colours  equalise  well,  and  are  equally  fast  to  light.  Instead  of  Cyanine  B,  Patent 
Blue  V  or  Fast  Acid  Green  BB  may  be  employed,  in  place  of  Amido  Naphtol  Red  BB, 
Amido  Naphtol  Red  G  or  6B,  Azo  Acid  Magenta  G,  Azo  Acid  Red  B,  Chromotrope  2R  or 
6B,  whilst  Victoria  Yellow  cone,  Fast  Yellow  O  and  S,  also  Azo  Yellow  cone,  are  suitable 
for  substituting  the  Flavazine  S. 

Very  serviceable,  and  especially  so  as  a  basis  for  grey  shades,  is  Acid  Alizarine  Grey  G, 
which  is  very  fast  to  light  and  equalises  well  when  dyed  in  an  acid  bath.  The  dyeing  operation 
is  best  carried  out  in  an  Acetic  acid  bath  at  first,  to  which  Sulphuric  acid  is  added  later. 
This  colour  may  be  shaded  with  Cyanine  B,  Amido  Naphtol  Red  BB  or  Flavazine  S. 
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Mishaps  in  the  dyeing  of  woollen  yarn. 

Since  the  yarns  are  generally  fairly  clean  when  they  come  to  be  dyed,  few  mishaps 
are  accounted  for  by  want  of  cleanliness  of  the  material.  Likewise  they  are  seldom  to  be 
traced  to  faulty  construction  of  the  dyeing  apparatus,  which  is  generally  of  a  very  simple  kind. 
Still  the  following  mishaps  and  defects  frequently  give  rise  to  complaints: 

The  colours  rub,  and  separate  threads  show  up  unevenly.  This  defect  is 
almost  invariably  due  to  insufficient  scouring  of  the  yarn,  or  imperfect  washing  of  the  wool 
before  spinning.  To  overcome  the  difficulty,  the  material  ought  to  be  steeped  and  scoured 
very  carefully  in  soft  water,  to  which  a  little  Ammonia  or  Soda  is  added.  If  by  this  treatment 
no  better  results  are  obtained,  the  fault  is  probably  due  to  the  use  of  bad  lubricants  in  spinning, 
which  often  contain  unsaponifiable  mineral  oils.  In  this  case,  better  oils  must  be  used  in  the 
spinning  process,  since  unsaponifiable  substances  cannot  be  removed  from  the  yarn  without 
injuring  it. 

The  separate  threads  are  well  and  evenly  dyed,  but  vary  in  colour  in 
different  parts  of  the  material:  This  defect  is  due  either  to  irregular  heating  of  the  dye- 
bath,  or  to  the  goods  not  being  sufficiently  turned  in  the  bath.  The  difficulty  may  be  overcome 
by  changing  the  position  of  the  yarn  more  frequently,  or  by  altering  the  arrangement  of  the 
steam  inlet. 

The  results  are  specky  and  uneven.  If  the  defect  is  not  caused  by  using  an  un- 
suitable colour,  it  may  also  arise  from  insufficient  working  of  the  goods  during  dyeing;  or  it 
may  be  caused  by  heating  the  bath  too  quickly,  or  by  adding  acid  too  rapidly.  Finally,  it 
may  be  due  to  adding  colours  which  do  not  equalise,  to  the  boiling  dyebath. 

The  yarns  are  badly  felted  and  tangled.  This  drawback  is  accounted  for  by 
handling  the  yarn  too  roughly,  or  by  boiling  the  liquor  too  violently.  To  prevent  it,  the  goods 
must  be  worked  very  carefully,  and  the  bath  only  allowed  to  simmer. 

The  yarns  are  badly  dyed  through  in  places.  This  fault  is  generally  caused  by 
tight  hank  bands. 

Many  yarns  become  very  curly  during  dyeing.  This  defect,  which  often  depends 
upon  the  quality  of  the  yarn,  may  be  counteracted  by  steaming  the  scoured  yarn  for  V2  an 
hour  at  :/2  atm.  pressure  before  dyeing. 


IV.  The  Dyeing  of  Piece  Goods. 
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Piece  dyeing  is  to-day  the  most  important  branch  of  wool  dyeing. 

Plain  coloured  woollen  materials  are  now  almost  exclusively  dyed  in  the  piece,  except 
where  special  conditions  make  this  course  impossible,  for  instance:  very  closely  woven  goods 
which  do  not  dye  through  easily;  or  materials  containing  white  or  coloured  lists;  or  certain 
coloured  cloths  for  which  special  conditions  and  specifications  must  be  observed  etc.  etc.  are 
generally  dyed  in  the  wool. 

Piece  dyeing  has  the  advantage,  that  the  goods  may  be  woven  in  the  raw,  or  untreated 
condition,  and  afterwards  dyed  up  to  any  desired  shade.  Not  only  does  this  save  time,  but 
there  is  also  a  saving  of  material  effected  by  dyeing  in  the  piece,  as  compared  with  the  process 
of  dyeing  in  the  loose  state,  in  which  considerable  waste  takes  place  during  the  various  pro- 
cesses of  spinning,  weaving  etc.  Moreover,  when  dyeing  in  the  piece,  it  becomes  a  much 
easier  task  to  match  the  desired  shade  exactly  than  when  dyeing  in  the  loose  wool,  yarn  or 
slubbing,  for  all  subsequent  manufacturing  processes  tend  of  necessity  to  alter  the  shade  to  a 
greater  or  less  degree. 

In  consequence  of  these  considerations,  piece  dyeing  is  carried  out  wherever  the  circum- 
stances permit  of  it,  for  pieces  are  easily  manipulated;  moreover  this  method  of  yeing  is  a 
most  profitable  one. 

All  classes  of  materials  are  dyed  in  the  piece,  from  heavy  army  cloths  which  have  to 
stand  wind  and  weather,  to  light  woollen  muslins  used  for  ball-dresses. 

Multi-coloured  goods  which  are  dyed  in  the  wool,  slubbing  or  yarn  can  easily  be  criti- 
cised as  regards  their  suitability  for  certain  purposes,  by  comparing  how  the  individual  colours 
have  with-stood  the  various  processes  of  manufacture,  and  the  buyer  will,  in  most  cases,  be 
satisfied  that  the  cloth  is  fast  to  wearing,  as  long  as  it  has  stood  carbonising,  milling,  de- 
catising  etc. 

On  the  other  hand,  in  the  case  of  plain  coloured  pieces,  it  is  very  difficult,  and  often 
impossible  to  perceive  whether  the  goods  are  sufficiently  fast  to  wearing  etc.  without  testing 
the  colours  technically.  Consequently,  the  buyer  and  manufacturer  are  dependent  to  a  large 
extent  on  the  trustworthiness  of  the  piece  dyer,  and  must  rely  on  him  to  use  equally  fast 
colours  in  the  piece,  as  are  employed  for  dyeing  material  in  the  loose  state  etc.  Every  con- 
sciencious  piece  dyer  ought  to  endeavour  to  prove  his  good  faith  to  his  clients,  and  the  sooner 
his  endeavour  is  realised,  the  quicker  will  the  public  lose  their  idea  that  goods  dyed  in  the 
piece  are  less  fast  to  wearing  then  those  with  white  or  coloured  lists  which  have  been  dyed 
in  the  loose  state  with  fast  colours. 

As  already  mentioned  in  our  description  of  piece  dyeing,  we  shall  have  to  refer  to  the 
most  widely  varying  kinds  of  materials,  from  heavy  cloths  employed  for  men's  suitings  to  the 
lightest  ball-dress  material. 

Piece  dyeing  must  be  divided  into  a  large  number  of  sub-divisions,  according  to  the 
variations  of  the  dyeing  and  the  preparatory  and  finishing  processes,  and  also  according  to  the 
different  uses  to  which  the  finished  articles  are  to  be  put. 

Before  proceeding  to  the  description  of  the  various  dyeing  processes,  we  shall  briefly 
mention  the  preparatory  treatments,  before  and  up  to,  the  weaving  of  the  cloths;  the  most 
important  of  which  are  scouring,  carbonising,  milling  and  decatising.  The  mechanical  appliances 
employed  will  also  be  briefly  described,  since  the  dyeing  process  itself  may  be  influenced 
by  them. 
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After  describing  the  various  preparatory  processes  for  the  different  branches  of  the 
industry,  the  finishing  processes  will  be  discussed  under  the  following  heads: 

1.  Heavy  cloths  for  uniforms,  carriage  cloths,  Eskimo  and  Pilot  goods,  and  goods  made 
from  worsted  yarn  for  men's  suitings. 

2.  Cheaper  men's  suitings  made  from  carded  and  worsted  yarns. 

3.  Cheaper  class  ladies'  dress  materials,  decorative  materials,  and  ladies'  worsted  dress 
goods. 

4.  Light  worsted  and  carded  materials  for  ladies'  dress  goods. 

5.  Upholster}'  materials  and  plush. 

6.  Felt. 

7.  Mixed  silk  and  wool  goods. 

8.  Hats. 

It  is  a  very  rare  occurrence  that  goods  which  are  exclusively  made  from  shoddy  are 
dyed  in  the  piece,  but  very  frequently  shoddy  is  employed  as  the  under-weft  and  for  the 
backing  of  thick,  closely  woven  materials.  In  both  cases  the  shoddy  is  first  stripped  and 
carbonised,  as  mentioned  in  Vol.  II,  page  60  etc.  Moreover,  a  somewhat  darker  shade  on  the 
back  of  heavy  pilots  etc.  is  no  disadvantage,  so  that  these  goods  containing  shoddy  are  dyed 
in  exactly  the  same  manner  as  pure  woollen  pieces. 

It  is  unnecessary  therefore  to  mention  specially  the  treatment  of  goods  containing 
shoddy;  the  essential  point  is,  that  the  shoddy  material  must  appear  sufficiently  well  covered, 
which,  as  a  rule  presents  no  difficulty,  since  in  spite  of  the  stripping,  the  shoddy  is  always 
more  or  less  coloured  before  dyeing. 
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The  treatment  of  the  wool  before  and  during  weaving. 

As  with  all  other  branches  of  the  wool  dyeing  industry,  so  also  with  piece  goods  the  first 
and  most  essential  operation  to   obtain  satisfactory  results   is  the  perfect  cleansing  of  the  wool. 

The  wool-wash  (described  on  page  7,  Vol.  II)  affects  the  dyed  result  to  a  considerable 
degree,  and  we  may  once  more  point  out  that  badly  cleansed  wool  when  spun  and  woven  into 
pieces  is  the  cause  of  many  faults,  and  gives  rise  to  much  unpleasantness  in  the  dyeing  of  pieces. 

Badly  washed  wool  very  easily  causes  uneven  and  imperfect  fixation  of  the  metallic 
oxides  during  mordanting:  in  dyeing  with  acid  colours,  as  well  as  with  developing  or  mordant 
colours,  the  resulting  shades  are  uneven,  specky  and  inclined  to  rub.  This  is  due  to  the  fact 
that,  in  consequence  of  unsatisfactory  cleansing  of  the  wool,  the  fatty  matter  and  lime  soaps 
remaining  in  the  wool  take  up  the  mordant  and  dyestuff  quite  as  readily  —  or  even  more 
so  —  than  the  clean  fibre,  but  the  colour  is  only  loosely  fixed  and  easily  comes  off  again  in 
the  further  processes  of  manufacture. 

Further,  badly  washed  wool  always  imparts  an  unpleasant,  fatty  handle  to  the  fin- 
ished goods. 

Similarlj',  carbonisation,  when  carried  out  in  the  loose  wool,  may  seriously  affect  the 
dyeing  process  if  the  material  has  retained  large  quantities  of  fatty  or  soapy  matter.  The 
acid  separates  and  fixes  free  fatty  acids  on  to  the  fibre,  and  these  are  "burned"  into  the  fibre 
in  carbonising,  so  that  it  is  very  difficult,  and  often  impossible,  to  remove  them. 

Again,  the  oils  and  fats  added  to  the  wool  to  facilitate  the  carding  process  may,  under 
certain  circumstances,  unfavourably  affect  the  result  in  dyeing.  If  they  contain  unsaponifiable 
fats  or  mineral  oils  it  will  be  found  very  difficult  to  remove  them  completely  from  the  goods 
by  the  subsequent  processes  of  milling  and  washing.  Consequently,  the  same  difficulties  will 
be  encountered  as  when  dealing  with  badly  washed  wool. 

In  the  weaving  shed  the  goods  sometimes  become  soiled  through  drops  of  oil  falling  on 
them  from  the  driving  shaft  etc.  These  are  generally  discernable  by  the  regular  manner 
in  which  they  occur  throughout  the  piece.  Further,  rust  stains  may  appear  on  the  goods 
during  weaving,  especially  if  the  pieces  are  woven  with  moist  yarns.  These  stains  are  generally 
caused  when  letting  the  goods  stand  for  some  time,  or  over-night,  in  the  loom,  by  contact 
with  iron  parts  of  the  loom,  or  by  the  wet  yarn  touching  the  rusted  parts  of  the  spindles.  Goods 
that  have  been  woven  wet  are  also  liable  to  become  mildewed,  when  defective  beams,  or 
beams  which  are  covered  with  fungi  are  used. 

Weft  streaks  often  appear  during  weaving;  they  become  noticeable  by  the  texture  of 
the  fabric  being  denser  in  parts  and  these,  after  dyeing,  show  up  in  darker  and  lighter  colours. 
They  are  due  to  various  causes,  such  as  different  qualities  and  varying  strengths  of  the 
weft  yarns,  or  when  woven  damp,  to  uneven  moistening  of  the  weft  threads.  Streaks 
which  run  in  the  same  direction  as  the  weft,  but  not  quite  regularly  with  it,  are  often  caused 
by  a  faulty  expander  and  uneven  tension  during  weaving. 

Uneven  tension  of  the  warp  leads  to  warp  streaks  which  are  always  noticeable  through 
their  sharp  outline  in  the  direction  of  the  warps.  They  may  also  be  caused  by  the  uneven 
nature  of  the  warp  threads. 

The  proper  selection  of  the  various  kinds  of  wool,  for  mixing  and  manipulating,  is  a 
factor  which  influences  the  result  very  considerably  in  piece  dyeing.  In  most  cases,  each 
batch  of  yarn  (both  of  carded  and  also  of  worsted  yarns)  is  blended  from  several  kinds  of 
wool;  the  affinity  of  the  various  kinds  of  wool,  however,  for  mordants  and  dyestuffs  is  very 
different,  and  this  becomes  apparent  in  the  pieces  (especially  smooth-faced  goods)  after  dyeing. 
This  fault,  along  with  many  others  that  are  caused  in  the  preparatory  treatment  of  the  goods 
but  are  only  apparent  after  dyeing,  is  very  frequently  laid  to  the  charge  of  the  dyer,  who  is 
however,  in  most  cases,  quite  blameless  and  often  unable,  even  if  he  knows  of  these  un- 
favourable conditions,  to  counteract  them  in  dyeing. 

In  the  following  pages  we  shall  try  to  point  out  clearly  every  detail  of  the  preparatory 
treatment  which  is  liable  to  lead  to  faulty  results. 
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Scouring'. 


On  leaving  the  loom,  the  pieces  contain  varying  quantities  of  spinning  assistants  and 
size,  which  have  been  added  to  the  yarns  to  facilitate  the  weaving  process.  The  removal  of 
these  substances  is  the  object  of  the  first  operations:  washing  and  milling.  Carded  goods, 
however,  which  contain  excessive  quantities  of  these  substances,  undergo  first  another  special 
operation  known  as  scouring. 

For  the  purpose  of  scouring  a  strong  soda  solution,  3— 12°  Tw.  is  employed,  to  which 
soap,  putrid  urine  and  similar  substances  are  sometimes  added,  which  bring  about  the  saponi- 
fication and  solution  of  the  fatty  ingredients  added  during  spinning  and  weaving.  It  is  of 
great  importance  that  these  substances  be  completely  removed  in  the  scouring  if  a  satisfactory 
result  is  to  be  obtained  in  dyeing.  Scouring  is  generally  carried  out  on  the  rope  washing 
machine  at  a  temperature  of  80 — 100°  F;  this  temperature  should  not  be  exceeded,  as  other- 
wise the  wool  would  be  considerably  impaired  by  creases  being  formed  and  also  by  acquiring 
a  hard,  brittle  handle. 

The  further  treatment  of  the  goods  depends  upon  the  question  whether  carbonising  is 
carried  out  before  or  after  milling.  If  the  goods  are  carbonised  before  milling,  which  is 
generally  the  case  with  all  heavy  worsted  goods  and  cloth,  the  alkaline  scouring  liquor  must 
be  thoroughly  removed  before  entering  the  goods  into  the  acid,  as  otherwise  a  separation  of 
fatty  acids  will  take  place.  For  this  reason  a  thorough  rinsing  of  the  goods  is  of  the  utmost 
importance. 

The  goods  are  washed  with  water  in  the  scouring  machine,  the  water  being  allowed 
to  flow  slowly  into  the  machine.  The  rapid  addition  of  water,  especially  hard  water,  should 
be  avoided  since  it  tends  to  separate  out  the  fatty  acids  which  have  been  rendered  soluble  by 
treatment  with  soda  in  the  form  of  lime  soaps.  It  is  a  very  difficult  matter  to  remove  these 
lime  soaps  from  the  goods  when  once  they  are  formed;  they  cause  cloudy  and  specky 
results  in  dyeing. 

If  only  hard  water  is  available,  it  is  advisable  to  use  warm  water  first,  which  retards 
as  much  as  possible  the  separation  of  the  lime  soaps.  If  soft  water  is  at  hand,  the  saponified 
substances  are  easily  removed  by  washing  cold.  When  once  all  the  saponified  substances 
have  been  brought  into  solution  with  a  little  water,  the  goods  may  be  rinsed  with  running 
water  until   quite  clean. 

In  consequence  of  their  greater  purity,  worsted  goods  do  not  require  to  be  scoured,  but 
these,  if  they  are  carbonised  before  milling  or  milled  with  acid,  are  first  thoroughly  washed 
in  order  to  clear  them  of  size  and  spinning  assistants. 

It  is  always  necessary  immediately  after  scouring  to  rinse  and  wash  the  goods.  After 
washing,  the  pieces  should  not  be  allowed  to  lie  long  wet  on  "horses"  or  trestles  since  the 
liquor  becomes  concentrated  in  the  lists,  and  often  causes  the  results  after  dyeing  to  be  darker 
at  these  lists  than  in  the  middle*  The  same  precautions  ought  to  be  observed  when  washing 
the  pieces  after  milling. 
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Carbonising. 

Light  material  is  often  carbonised  after  milling,  which  operation  follows  the  scouring  and 
washing  processes,  but  heavy  goods  are  generally  carbonised  after  scouring,  and  then  milled, 
and  lighter  goods  too  very  frequently.  This  method  of  working  is  preferable  for  heavy  goods, 
for  it  is  easier  to  remove  perfectly  in  milling  all  the  vegetable  impurities  destroyed  through 
the  carbonising  process,  viz:  whilst  the  texture  of  the  fabric  is  open,  than  when  the  order  of 
the  operations  is  reversed.  Moreover,  the  small  holes  caused  by  the  destruction  of  the  vege- 
table matters  become  closed  up  during  the  subsequent  milling. 

The  object  of  carbonising  is  to  remove  from  the  goods  vegetable  impurities  such  as 
cotton,  burs,  hemp  and  other  foreign  matters  which  do  not  take  up  the  colour  in  dyeing. 
Carbonising  is  generally  effected  by  treatment  with  acid;  for  white  goods  which  are  to  be 
d}'ed  afterwards,  Sulphuric  acid  is  almost  exclusively  used.  The  well  washed  pieces  are 
treated  for  15 — 25  minutes  in  a  Sulphuric  acid  bath  of  3 — 6°  Tw.,  contained  in  a  suitable  cistern 
provided  with  a  winch.  When  perfectly  and  evenly  saturated  with  the  liquid,  the  goods  are 
hydroextracted  or  passed  through  squeezing  rollers  attached  to  the  carbonising  vat.  Recently, 
special  acid  jiggers,  fitted  with  a  sucking-off  arrangement,  have  been  constructed  for  impreg- 
nating pieces  with  Sulphuric  acid.  From  these  jiggers  the  goods  can  be  conducted  direct  into 
the  carbonising  oven.  It  is  of  great  importance  that  the  goods  are  evenly  impregnated  with 
acid,  since  irregular  impregnation  causes  unevenness  in  dyeing.  Carbonising  with  Sulphuric 
acid  alters  the  affinity  of  the  wool  fibre  for  dyestuffs,  and  consequently  those  places  which 
contain  more  Sulphuric  acid  come  up  different  in  shade  than  the  parts  which  contain  less. 

The  evenly  saturated  goods  are  transferred  to  the  carbonising  stove,  where  they  are 
first  dried  at  120°  F  and  afterwards  exposed  for  some  time  to  a  temperature  of  165  — 195°  F. 
In  large  factories  a  specially  constructed  machine  is  used  for  this  purpose,  in  which  the  goods 
pass  continuously,  first  through  the  drying  stove  and  then  into  the  carbonising  oven. 

After  carbonising,  the  charred  vegetable  matters  are  removed  by  dry  milling,  shaking 
or  beating;  after  this,  the  pieces  are  well  washed  in  cold  water.  Finally,  the  last  traces  of 
Sulphuric  acid  contained  in  the  wool  are  completely  neutralised  with  soda  before  the  goods 
undergo  the  further  treatment  of  milling.  It  is  not  advisable  to  proceed  with  the  neutralisation 
of  the  pieces  with  soda,  immediately  after  carbonising,  because  in  the  first  place  this  procedure 
would  not  be  an  economical  one,  and  in  the  second  place  it  is  not  practical,  as  a  great  amount 
of  chemical  heat  would  be  developed  within  the  wool  fibre,  and  cause  the  goods  to  deteriorate 
in  quality.  It  is  of  the  utmost  importance  that  all  the  acid  should  be  removed  from  the  fibre 
if  good  results  are  to  be  obtained  in  milling;  this  applies  especially,  and  chiefly,  to  soap  milling. 
Traces  of  acid  remaining  in  the  goods,  decompose,  to  a  greater  or  less  degree,  the  soap 
liquor  employed  in  milling,  and  lead,  on  account  of  the  separation  of  fatty  acids,  not  only  to 
cloudy  results  in  dyeing,  but  retard  the  milling  process  considerably,  so  that  much  more  soap 
is  necessary. 

If  it  is  impossible  to  carbonise  the  goods  immediately  after  impregnating  with  acid  and 
hydroextracting,  they  are  plaited  down  and  allowed  to  lie  in  lumps  (not  over  trestles  or  horses) 
and  must  be  protected  from  the  action  of  direct  sunlight,  air  currents  etc.  These  precautions 
are  necessary  in  order  to  prevent  changes  in  the  concentration  of  the  Sulphuric  acid  from 
taking  place  within  the  piece,  which  would  produce  uneven  results  for  reasons  already  men- 
tioned, viz:  the  concentration  of  acid  in  the  fibre  affects  the  affinity  of  the  wool  for  the  dyestuff. 
Goods  which  have  been  allowed  to  hang  up  for  some  time  over  trestles  or  "horses"  generally 
show,  towards  the  lists,  an  increased  affinity  for  the  dyestuff;  on  the  other  hand,  where  the 
acid  has  been  allowed  to  dry  partially,  the  goods  show,  in  consequence  of  the  action  of  the 
more  highly  concentrated  acid,  a  lesser  affinity  for  the  ordinary  wool  dyestuffs:  in  both  cases 
listed  and  uneven  results  are  obtained.  For  similar  reasons  it  is  necessary  to  protect  the  goods 
which  have  been  impregnated  with  acid  against  water  drops,  soda  spots,  soap  or  milling  stains 
etc.,  and  it  is  not  advisable  to  touch  the  pieces  with  wet  hands,  because  any,  even  ever  so 
slight  an  alteration  of  the  strength  of  the  acid,  may  lead  to  spotty,  uneven  results. 
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If  the  goods  contain  cotton  lists,  or  numbers  stitched  in  with  cotton  threads,  great  care 
must  be  exercised  to  prevent  these  from  being  destroyed  by  the  acid.  This  is  effected  (by 
hand  or  mechanical  appliances)  by  means  of  ordinary  soda  solution  thickened  with  Fuller's 
Earth,  Clay  or  China  Clay,  or  a  solution  of  Waterglass,  which  neutralises  the  Sulphuric  acid 
at  these  places,  so  that  the  cotton  is  not  destroyed  in  the  subsequent  drying  operation. 

Of  course,  the  marking  off  on  to  the  surface  of  the  goods  of  these  same  lists  or  numbers, 
must  be  avoided  as  much  as  possible  because,  1,  in  these  places  carbonisation  does  not  take 
place;  2,  they  are  liable  to  dye  unevenly  owing  to  the  changed  concentration  of  the  Sul- 
phuric acid,  and  finally  the  desired  saving  of  the  lists  etc.  is  only  imperfectly  effected. 

The  consistency  of  the  soda  paste  must  not  be  too  thin  or  it  will  run  out  towards 
the  middle  of  the  piece,  and  then  lead  to  listed  results. 
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Milling. 

The  object  of  milling  is  to  produce  a  denser  texture  and  thus  increase  the  strength  of 
the  fabric;  in  many  cases  the  texture  of  the  goods  becomes  completely  hidden  by  milling. 
The  operation  of  milling  rests  upon  the  felting  property  of  the  wool  fibre,  under  the  influence 
of  pressure  and  rubbing.  Besides  the  mechanical  action  of  the  milling  machine,  the  process 
it  greatly  facilitated  by  heat  and  the  addition  of  so-called  milling  assistants,  such  as  weak 
alkalies  and  soap;  sometimes  also  of  acids:  Sulphuric  acid,  Acetic  acid  and  Formic  acid. 

The  foremost  milling  assistant  is  soap,  the  action  of  which  may  be  increased,  according 
to  the  class  of  goods  and  the  desired  milling  effect,  by  the  addition  of  Ammonia,  putrid  urine, 
Ammonium  Carbonate  and  other  substances  possessing  an  alkaline  reaction.  Formerly,  it  was 
usual  to  employ  potash,  urine  etc.  along  with  soap,  in  milling,  but  to-day  all  high-class  goods 
manufactured  from  soft,  pure  wools,  are  milled  almost  exclusively  with  the  best  neutral  soap, 
or  at  the  most,  an  addition  of  Ammonia;  for  commoner  qualities  made  from  coarser  wools, 
soap  and  soda  are  employed.  The  addition  of  Caustic  Alkalies  to  the  soap  solutions  is  not 
permissible,  since  they  are  liable  to  impair  the  wool  fibre. 

For  this  reason,  a  good  milling  soap  should  not  contain  any  free  alkali,  but  must  be 
neutral;  on  the  other  hand  it  must  not  contain  any  free  fatty  acids  or  glycerine,  which,  on 
account  of  their  greasy,  slipper}'  nature,  lengthen  the  milling  process  and  lead  to  unevenness. 

The  use  of  lyes  is  objectionable  because  they  generally  contain  caustic  alkali,  which 
injurious!}'  affects  the  quality  of  the  wool.  For  the  same  reason  it  is  not  advisable  to  use  self 
prepared  milling  soaps,  made  by  dissolving  Oleine  in  Caustic  Soda,  unless,  the  process  of 
making  it  is  carefully  carried  out  by  a  chemical  expert,  who  can  test  the  quality  of  Oleine 
and  Caustic  Soda  employed.  If  these  two  ingredients  are  not  used  in  their  proper  proportions, 
then  either  a  fatty  soap  is  produced,  or  an  alkaline  soap  is  obtained;  both  are  equally  unsatis- 
factory. It  is  therefore  more  by  good  luck  than  by  good  management  that  really  neutral  soaps 
are  obtained  when  working  without  chemical  control. 

Further,  the  temperature  exerts  great  influence  on  the  successful  carrying  out  of  the 
milling  process.  Although  the  soap  liquor  is  generally  added  cold,  the  temperature  gradually 
increases  in  consequence  of  the  friction,  and  whilst  a  very  cold  liquor  greatly  prolongs  the 
milling  process,  precautions  must  be  taken  not  to  let  the  milling  liquor  become  too  hot,  as  this 
would  deteriorate  the  quality  of  the  pieces.  In  this  case  the  milling  acts  too  rapidly,  and 
consequently,  unevenly,  and  the  handle  of  the  goods  becomes  poorer.  As  a  rule,  the  best 
temperature  is  about  110,  or  at  the  most  120°  F;  care  must  be  taken  not  not  to  overstep 
this  limit. 

The  dimensions  of  the  pieces,  both  in  length  and  breadth,  are  considerably  diminished 
by  the  milling  process.  According  to  the  particular  type  of  machine,  —  the  roller  milling 
machine,  the  stocks,  and  combination  machines  — ,  the  pieces  can  be  diminished  more  in  length, 
or  more  in  breadth  as  may  be  desired,  so  that  the  required  dimensions,  especially  width,  can 
be  obtained  exactly.  It  happens  not  infrequently  that  the  pieces  mill  down  unevenly;  this  fault 
is,  in  most  cases,  to  be  traced  back  to  the  weaving  process,  where  different  weft  or  warp 
materials  or  small  quantities  of  wool  of  a  different  kind  from  the  rest  may  have  been  employed 
in  the  same  piece.  Sometimes  also  warp  or  weft  threads  differ;  or  the  individual  threads, 
although  consisting  of  the  same  kind  of  wool,  vary  in  the  amount  of  twist  etc.  All  these  differ- 
ences will  often  lead  to  more  or  less  serious  defects  which  cannot  be  rectified  in  the  milling; 
they  can  only  be  obviated  in  the  'weaving  or  spinning. 

If  pieces  are  allowed  to  run  too  dry  in  the  milling  machine  for  a  long  time,  or  if  the 
creases  are  not  changed  regularly,  so-called  milling  creases  are  formed;  in  the  roller  milling 
machine  these  creases  are  longitudinal  and  are  frequently  mistaken  for  heat  creases,  which 
arise  under  certain  conditions  in  dyeing.  Milling  creases  may  be  easily  recognised  as  such, 
for  on  one  side  of  the  piece  they  are  raised,  and  on  the  other  side  hollowed  out  and  felted. 
The  dyer  does  well  to  carefully  examine  the  pieces  before  dyeing  if  he  expects  this  fault,  so 
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that  in  doubtful  cases  the  blame  for  these  creases  is  not  afterwards  laid  at  his  door.  If  the 
milling  creases  are  not  too  deeply  formed  they  may  be  got  rid  of  in  the  wet  decatising  process. 

When  the  goods  are  to  be  milled  with  acid,  especially  if  they  have  not  been  previously 
carbonised,  they  must  be  very  carefully  freed  from  scouring  liquor,  so  that  they  are  absolutely 
free  from  fat  and  dirt  when  they  enter  the  acid  milling  bath;  otherwise  the  fatty  and  soapy 
residues  are  decomposed  by  the  acid  milling  liquor,  separating  free  fatty  acids,  which,  on  the 
one  hand  cause  uneven  milling,  and  on  the  other  hand,  in  dyeing,  cause  much  unpleasantness 
and  cloudy  and  uneven  results. 

Acid  milling  is  carried  out  by  means  of  either  Sulphuric  acid  alone,  or  a  mixture  of 
Sulphuric  acid  and  Acetic  acid  or  the  cheaper  Formic  acid.  Whilst  the  goods  contain  the 
acid  milling  liquor  they  must  not  be  allowed  to  come  into  contact  with  iron,  in  order  to  guard 
against  stains;  it  is  advisable,  therefore,  to  employ  milling  machine?,  the  inner  parts  of  which 
are  not  made  of  iron. 

After  milling,  the  goods,  whether  milled  with  soap  or  acid,  are  thoroughly  washed.  The 
washing  is  carried  out  according  to  the  instructions  given  for  washing  after  scouring  (page  84) 
viz:  if  after  milling  the  goods  are  carbonised,  the  washing  must  be  carried  out  with  especial 
care,  so  that  any  fatty  residues  remaining  in  them  do  not  become  fixed  in  the  goods,  since 
they  cannot  afterwards  be  removed. 

After  the  goods  are  prepared  in  this  manner,  they  have  still  to  undergo  other  operations 
before  they  are  dyed;  all  these  operations  are  to  be  classed  together  under  the  head  of 
preparatory  treatments. 

The  first  treatment  of  carded  yarns  is  the  raising.  This  process  which  is  designed  to 
impart  to  the  goods  a  solid  surface,  can  only  seldom  affect  unfavourably  the  dyed  result,  as 
it  is  based  on  an  entirely  mechanical  action. 

The  same  applies  to  the  following  operations  of  drying,  shearing,  singeing  and  pressing, 
all  of  which  improve  the  appearance  of  the  goods,  but  do  not  affect  the  dyeing  process.  In 
singeing,  which  process  does  not  come  into  consideration  for  milled  goods,  the  so-called 
"singeing"  marks  may  arise.  These  are  formed  especially  at  the  ends  of  the  pieces  if  they 
are  joined  together  unevenly.  These  singeing  marks  are  often  mistaken  for  colour  streaks  in 
the  finished  goods,  because  they  show  a  duller  shade,  especially  in  light,  clear  colours.  They 
may  however  be  easily  distinguished  from  colour  streaks  for  they  are  almost  always  found 
at  the  end  of  the  pieces,  and  the  nap  of  the  goods  appears  barer  at  these  places. 
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The  final  preparatory  treatment  is  decatising,  which  is  generally  carried  out  before  dyeing, 
but  in  several  instances  it  follows  the  dyeing  operation  or  is  repeated  after  dyeing.  Goods 
which  are  to  show  a  high  lustre  in  the  finished  state,  are  alternately  decatised  and  pressed 
several  times  before  dyeing;  cheap  cheviot  and  ladies'  goods,  however,  are  generally  decatised 
after  dyeing. 

The  object  of  decatising  is  to  impart  to  the  goods  a  soft  handle,  and  to  fix  the  effects 
of  the  previous  operations,  i.  e.  make  the  separate  wool  fibres  so  firmly  retain  their  position 
as  brought  about  in  weaving,  milling  and  raising,  that  the  general  appearance  is  not  interfered 
with  or  only  slightly  so,  in  dyeing.  The  effect  of  decatising  rests  upon  the  property  of  the 
wool  fibre  to  retain  any  position  imparted  to  it  under  the  influence  of  steam  or  hot  water. 
Even  continued  boiling  in  acid  baths  does  not  destroy,  or  affects  only  to  a  small  degree,  the 
decatising  effect.  Decatising  can  be  carried  out  by  means  of  steam  or  hot  water,  and  is  accor- 
dingly distinguished  as  dry  and  wet  decatising.  The  latter  is  closely  allied  to  the  so  called 
Potting  process,  which  consists  of  steeping  the  tightly  batched  goods  in  vessels  containing  hot 
water,  and  allowing  them  to  remain  there  until  the  water  has  become  cold. 

As  a  rule,  for  Dry  decatising,  the  so-called  decatising  cylinders  or  pipes  are  used; 
these  are  hollow,  perforated  copper  cylinders  which,  at  one  end,  are  connected  to  a  steam 
pipe  by  means  of  a  flange  or  bayonet  joint.  The  decatising  cylinder  is  wrapped  with  several 
layers  of  strong  cotton  cloth,  and  then  the  dry  goods  wound  on  to  it  under  even  tension  and 
at  full  width;  when  all  the  goods  are  wound  on  to  the  cylinder  they  are  finally  covered  with 
several  layers  of  cotton  cloth.  Care  must  be  exercised  that  the  goods  are  evenly  batched 
and  free  from  creases,  and  the  tension  must  be  the  same  during  the  whole  of  the  winding 
process.  If  the  goods  show  longitudinal  or  transverse  creases,  these  will  become  fixed  by 
the  action  of  the  steam  during  decatising  and  it  will  be  impossible  afterwards  to  remove  them. 
Again,  if  the  goods  are  wound  loosely  in  some  places,  and  more  tightly  in  others,  the  steam 
condenses  at  the  latter  places,  whilst  at  the  more  open  parts  it  passes  through  more  easily; 
this  then  brings  about  a  stronger  decatising  action  in  places.  The  effect  becomes  noticeable 
later,  when  the  goods  not  only  show  a  different  appearance  and  different  handle,  but  also  dye 
up  cloudily  in  regular  intervals.  Faulty  winding  will  become  especially  apparent  at  the  lists, 
where  the  steam  will  find  less  resistance  and  consequently  act  more  effectively,  so  that  the 
pieces  after  dyeing  will  appear  darker  at  the  lists. 

The  object  of  covering  the  decatising  cylinder  with  cotton  cloth,  is  to  reduce  and  divide 
up  evenly  the  direct  action  of  the  steam.  If  the  cotton  covering  is  omitted,  or  is  too  thin, 
the  perforations  in  the  cylinder  will  mark  off  on  to  the  inner  layers  of  the  goods  and  show 
themselves  as  round  spots. 

The  workmen  engaged  in  "batching"  the  goods  must  work  with  clean,  dry  hands;  if 
their  hands  are  wet  or  have  soda  or  soap  solutions  adhering  to  them,  faulty  marks  will  appear 
wherever  the  goods  are  touched.  These  spots  are  generally  easily  recognised,  and  they  dye 
up  darker  in  shade  than  the  rest  of  the  goods.  In  order  to  protect  the  goods  from  water 
drops,  and  to  offer  the  same  resistance  to  the  steam  throughout  the  pieces,  these  are  wrapped 
on  the  outside  with  cotton  cloth  as  already  mentioned. 

The  cylinders  containing  the  goods  are  placed  in  a  wooden  box  provided  with  a  draining 
off  arrangement,  then  connected  to  a  steam  pipe  and  subjected  to  the  action  of  the  steam. 
According  to  the  degree  of  decatising  desired,  the  goods  are  steamed  for  a  longer  or  shorter 
period  at  a  pressure  of  1/2— 2  atmospheres.  The  steam  must  be  quite  dry,  since  wet  steam 
deposits  its  moisture  in  the  inner  layers  of  the  goods,  and  there  produces  a  stronger  action; 
the  condensed  water  often  gravitates  downwards  and  so  causes  the  goods  to  dye  up  darker 
near  the  bottom  list.  It  is  therefore  advisable  to  introduce  a  valve,  through  which  the  steam 
is  blown  off  until  perfectly  dry  and  until  the  copper  cylinder  has  become  warm. 

After  decatising,  the  goods  are  generally  allowed  to  cool  on  the  cylinder;  they  are  then 
wound  on  to  a  second  cylinder,  and  the  process  repeated.    By  so  working,  the  goods  are  more 
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evenly  decatised,  since  those  portions  which  formed  the  outer  layer  in  the  first  operation, 
form  the  inner  layers  in  the  second,  and  vice  versa. 

Instead  of  the  old  method  of  working,  as  described,  a  new  process  by  means  of  the  so- 
called  Vacuum  Decatising  Apparatus  has  recently  been  adopted;  the  essential  principle  of  this 
innovation  is,  that  the  decatising  cylinder  is  placed  in  a  closed  vessel,  which  is  first  exhausted 
of  air;  after  this,  dry  steam  of  the  desired  tension  is  allowed  to  enter.  The  steam  passes 
into  the  apparatus  and  through  the  goods  from  the  outside  to  inside.  This  fact,  and  the 
employment  of  a  vacuum,  makes  it  impossible  for  the  steam  to  condense,  and  faults 
being  caused  by  condensation  are  thus  avoided. 

Owing  to  the  general  development  of  the  textile  industry,  and  the  continued  endeavours 
to  give  the  goods  the  best  possible  preparation,  the  dry  decatising  process  is  to-day  often 
replaced  by  the  wet  process,  especially  for  better  and  heavier  goods. 

As  was  the  case  in  the  dry  decatising  process,  the  pieces  are  again  wound  on  to  per- 
forated cylinders.  These  are  placed  horizontally  and  are  capable  of  being  turned;  also,  they 
are  so  filled  up  that  steam  or  water  may  be  admitted  under  pressure  through  both  ends. 
The  pieces  are  evenly  and  carefully  wound  on  to  the  cylinder  as  was  the  case  in  dry  decat- 
ising, then,  first  cold  water  and  afterwards  steam  are  forced  through  the  tightly  batched  goods, 
the  cylinder  being  continually  turned  all  the  while.  When  the  steam  has  evenly  penetrated 
the  goods,  another  treatment  with  cold  water  follows,  or,  as  sometimes  happens,  the  goods 
are  first  allowed  to  cool  and  then  treated  with  cold  water. 

The  Potting  process  is  really  a  wet  decatising  process,  and  is  employed  for  gentlemen's 
heavy  suitings.  The  fixing  action  is  effected  by  means  of  hot  water,  in  which  the  goods 
remain  for  a  considerable  time;  e.  g.  the  goods,  tightly  wound  on  to  the  cylinders,  are  placed 
in  vessels  containing  hot  water  at  150 — 160  °  F.  and  allowed  to  remain  until  the  water  has 
become  cold. 

Another,  and  easier  method  of  wet  decatising  is  known  as  ''crabbing",  which  is  largely 
employed  on  lighter  worsted  goods.  The  pieces  run  at  full  width  through  a  cistern  provided 
with  guide  rollers,  and  filled  with  hot  water,  and  at  the  other  end  are  evenly  wound  on  to 
a  loose  roller.  Or  the  pieces  are  treated  in  a  Crabbing  machine  consisting  essentially  of  two 
rollers,  one  of  which  is  placed  above  the  other.  The  pieces  are  wound  on  to  the  lower  roller, 
which  revolves  in  hot  water,  under  pressure  of  the  upper  roller;  they  are  then  wound  on  to 
another  roller  upon  which  they  remain  until  cold.  As  in  the  other  methods  of  decatising,  the 
goods  must  be  entirely  free  from  creases  when  wound  on  to  the  rollers;  otherwise,  decatising 
streaks  will  be  formed. 
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In  all  modern  piece  dyehouses  the  dyeing  of  piece  goods  is  carried  out  almost  exclu- 
sively in  mechanical  appliances,  the  dyeing  in  a  kettle  fitted  with  a  hand-winch  having  almost 
completely  disappeared.  The  dye  vats  are  of  the  most  variable  construction,  so  that  all  classes 
of  woollen  piece  goods  may  be  dyed  in  them. 

The  construction  of  the  dye  vat  varies  according  to  the  material  to  be  dyed.  Heavy, 
closely  woven  cloths  and  carded  goods,  as  well  as  thickly  woven  worsted  goods,  require  dye 
vats  fitted  with  winches  of  a  large  diameter,  revolving  at  a  relatively  high  speed  in  order  to 
produce  the  tension  and  draught  necessary  for  thorough  penetration.  On  the  other  hand,  light 
worsted  goods,  especially  such  as  contain  delicate  patterns  and  are  liable  to  felt  easily,  require  a 
winch  of  a  smaller  diameter,  slower  motion  and  less  draught. 

The  dye  vats  themselves  are  general!}'  made  of  larch  or  pine  wood,  and  all  parts  which 
come  into  contact  with  the  goods  must  be  planed  quite  smooth.  Wood  chips  and  splinters, 
when  present  on  the  sides  of  the  vat,  also  on  the  winch,  the  guide  rollers,  or  the  eye-holes, 
often  cause  torn  and  drawn  places.     The  dye  vats  are  most  suitabty  built  as  follows: 

The  two  sides  of  the  cistern  are  perpendicular,  and  the  back  is  either  straight  also,  or 
it  may  slightly  incline  inwards,  whilst  the  front  curves  inward  considerably  so  that  the  bottom 
space  of  the  inner  vat  is  much  smaller  than  the  top.  At  the  back  is  a  small  inner  compart- 
ment, or  partition,  formed  by  the  insertion  of  a  perforated  board,  behind  which  the  dyestuff 
is  added  to  the  bath,  and  in  which  the  steam  pipe  rests.  The  holes  in  the  dividing  board 
must  be  large  enough  to  allow  of  rapid  circulation  of  the  liquor;  if  the  holes  are  too  small, 
the  heated  liquor  does  not  flow  quickly  enough  into  the  larger  space  containing  the  material, 
and  in  that  case  the  dyebath  does  not  attain  the  necessary  temperature. 

It  is  very  advantageous  to  introduce  over  each  cistern,  the  so-called  ventilating  shafts, 
which  are  made  of  wood,  and  are  built  immediately  on  the  top  of  the  raised  sides  of  the  vats, 
whence  they  lead  to  the  roof  of  the  dj'ehouse.  The  steam  from  the  vats  is  thus  conducted 
directly  out  of  the  d3Tehouse,  'which  is  an  important  factor  in  the  maintenance  of  a  clear  atmo- 
sphere, especially  in  the  colder  seasons  ol  the  year.  Sometimes  these  ventilators  are  made 
of  strong  sheet  iron,  which  is  well  coated  with  paint  to  protect  it  against  rusting.  Wooden 
ventilators,  however,  are  preferable  to  iron  ones,  for:    1.  They  are  cheaper  and  more  durable. 

2.  Wood    is   a   poorer  heat-conductor   than   iron,    so   that   less   steam   is    condensed   in   them. 

3.  Iron  ventilators   sometimes   cause  stains  by  small  pieces  of  metal  crumbling  off  and  falling 
on  to  the  pieces. 

The  movement  of  the  piece  in  the  cistern  is  effected  by  means  of  the  winch,  which  is 
placed  horizontally  across  the  vat.  The  heavier  the  goods  to  be  dyed,  the  greater  is  the 
distance  made  between  the  separate  laths  of  the  winch,  which  increases  the  draught,  whilst 
for  lighter  goods  a  large  number  of  laths  are  required.  The  winch  must  be  constructed  so 
that  the  pieces  are  evenly  and  smoothly  moved  forward  without  dragging,  in  order  to  avoid 
faulty  places  in  the  goods. 

Consequently,  dye  vats  are  best  fitted  with  one  principal  wTinch  and  an  accompanying 
guide  roller;  those  fitted  with  two  equally  large  winches,  are  apt  to  pull,  —  drag  and  even- 
tually even  tear  the  pieces. 

At  one  end  of  the  winch  is  fixed  the  driving  arrangement;  the  most  suitable  drive, 
especially  for  heavy  goods,  is  by  means  of  a  friction  disc,  as  it  allows  of  a  forward  or  back- 
ward movement,  and  speed  variations.  The  advantage  of  such  an  arrangement  is,  that  the 
pieces  may  be  reversed  in  the  event  of  a  mishap  —  knots,  entanglements  etc.  — .  Also,  that 
when  commencing  dyeing  or  after  a  fresh  addition  of  dyestuff,  the  pieces  may  be  run  quickly, 
whilst  at  other  times  when  the  dyestuff  is  taken  up  slowly  and  regularly,  the  slower  speed 
is  resorted  to. 

When  dyeing  several  ends  over  the  same  winch,  it  is  necessary  to  place  "pegs"  across 
the  cistern  and  to  divide  each  "draught"  in  order  to  prevent  the  various  pieces  from  becoming 
entangled.  These  pegs  form  the  so-called  eye-holes,  and  act  as  guides  for  the  separate  ropes  of  cloth. 
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At  the  bottom   of  the  cistern,   or  in  one  side  of  it,  is  a  plug  for  letting  off  the  liquor. 

At  the  finish  of  the  dyeing  operation,  the  goods  are  cooled  down  by  plaiting,  or  if  it 
is  impossible  to  run  cold  water  into  the  dyebath,  (for  instance,  when  the  dye  liquor  is  required 
for  further  use)  the  pieces  are  run  into  specially  constructed  cooling  cisterns.  These  are  pro- 
vided with  one  or  more  guide  rollers,  over  which  the  pieces  pass  whilst  the  water  is  con- 
tinuously replenished.  The  cooling  vats  may  be  suitably  built  on  wheels,  so  that  when  required 
they  may  be  moved  from  one  to  another  of  the  dye-cisterns;  or  they  may  consist  of  small 
vessels  provided  with  hooks  by  which  they  are  hung  on  to  each  dye  cistern.  In  many  cases, 
however,  they  are  firmly  fixed  in  front  of  each  vat. 

A  practical  arrangement,  which  may  be  easily  fitted  to  each  vat,  is  as  follows:  One  of 
the  bearings  supporting  the  winch  is  lengthened,  and  to  this  longer  portion  is  fixed  a  cross- 
beam which  is  somewhat  broader  than  the  diameter  of  the  winch.  From  the  ends  of  this 
beam,  and  extending  over  the  winch,  are  fixed  two  horizontal  pegs.  When  mishaps  occur, 
such  as  the  twisting  of  the  goods,  or  if  one  piece  is  to  be  taken  out  of  the  dyebath,  this  is 
easily  thrown  over  the  "gallows",  and  these  quietly  re-arranged,  separated  or  sewn  without 
being  dragged  over  the  winch,  which  may  remain  in  motion  all  the  time,  without  any  fear 
of  accidents. 
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The  goods  are  brought  into  the  dye-house  either  in  the  wet  state,  direct  from  the  pre- 
paratory treatments,  or  dry.  In  the  latter  case,  before  dyeing  or  mordanting,  they  must  be 
thoroughly  well  wetted  out,  which  is  generally  done  in  hot  water  at  120 — 140°  F;  thick  materials 
are  sometimes  boiled,  or  they  are  wetted  out  in  the  washing  machine,  in  which  pressure  can 
be  applied.  The  pieces  should  never  be  entered  dry  into  the  mordanting  liquor  or  dyebath, 
as  this  is  liable  to  produce  uneven  results. 

If  the  dyer  is  not  perfectly  certain  that  the  goods  have  been  well  washed,  which  is 
detected  by  the  formation  of  froth  when  wetting  out,  the  pieces  must  be  washed  again.  For 
this  purpose  either  warm  water,  with  or  without  the  addition  of  ammonia,  ammonium  car- 
bonate or  a  little  soda  is  used;  pieces  made  from  fatty,  carded  material  are  often  washed  with 
Fuller's  earth  and  then  rinsed  in  clear  water. 

The  dyestuffs  and  mordants  must  never  be  added  to  the  bath  in  powder  form  or  in 
lumps,  but  must  always  be  first  carefully  dissolved.  Alizarine  and  other  paste  colours  are 
carefully  mixed  with  water  and  added  through  a  fine  hair  sieve.  Powder  colours  must  be 
dissolved  in  hot  water  in  special  tubs;  in  exceptional  cases,  according  to  the  nature  of  the 
colour,  a  little  soda  or  acetic  acid  may  also  be  added.  It  is  advisable  to  filter  all  the  solutions 
through  a  cotton  or  linen  filter  before  adding  them  to  the  bath,  or  at  least  to  pour  them  through 
a  sieve  into  the  cistern.  It  is  also  advantageous,  especially  when  adding  colour  to  the  boiling 
bath,  e.  g.  when  dyeing  to  shade,  to  pour  the  dye-solution  down  a  long  tube  which  reaches 
nearly  to  the  bottom  of  the  vat,  and  branches  out  at  right  angles  into  a  number  of  smaller 
feed  pipes. 

The  choice  of  dyestuff  and  method  of  dyeing  depends  on  the  quality  of  the  goods,  as 
well  as  upon  the  degree  of  fastness  required  for  the  subsequent  operations  and  in  practical 
use.    All  these  points  will  be  dealt  with  in  the  following  chapters. 

The  pieces  must  be  delivered  exact  to  shade  by  the  dyer;  in  matching  therefore,  careful 
consideration  must  be  given  to  the  changes  in  shade  liable  to  occur  in  the  subsequent  finishing 
processes.  An  exact  knowledge  of  these  processes,  with  which  we  shall  deal  later,  and  also 
of  the  behaviour  of  the  individual  dyestuffs,  is  absolutely  necessary. 

Only  in  very  rare  cases  is  the  dyer  fortunate  enough  to  obtain  the  desired  shade  with 
the  first  addition  of  colour,  and  he  must  almost  always  make  further  additions  to  the  bath 
until  the  desired  shade  is  obtained.  When  making  these  additions,  the  necessary  precautions 
must  be  observed,  or  uneven  results  will  be  obtained.  When  working  with  dyestuffs  which 
equalise  badly  at  the  boil,  e.  g.  Alizarine  Colours,  the  dye-bath  must  be  cooled  down  con- 
siderably before  adding  fresh  colour.  The  same  holds  good  in  many  cases  when  working 
with  Developing  Colours,  which  require  the  final  addition  of  metal  salts;  or  also  when,  in 
exceptional  cases,  developing  colours  are  added  after  the  treatment  with  metal  salts. 

On  the  other  hand,  a  large  number  of  Acid  Colours,  the  so-called  equalising  colours, 
may  be  added  to  the  boiling  bath,  and  consequently  the  matching  is  very  much  simplified; 
this  property  of  equalising  well  enables  the  dyer  to  use  in  combination  with  Mordant  and 
Developing  Colours  the  faster  Acid  Colours,  such  as  Patent  Blue  A,  Acid  Violet  5BF,  and 
the  Fast  acid  Violets,  which  are  thus  stamped  as  indispensable  auxiliary  colours  for  all  kinds  of 
high  class  goods. 

When  making  additions  to  the  dyebath  the  steam  must  always  be  partially  or  com- 
pletely turned  off,  and  the  dyestuff  solution  be  gradually  added  along  the  whole  breadth  of 
the  dye-vat.  If  it  is  at  all  possible,  old  dye  baths  should  be  employed  for  further  lots.  This 
has  the  advantage  of  saving  time  and  steam;  furthermore,  when  dyeing  dark  shades,  colour 
is  saved,  and  on  light  shades  there  is  greater  certainty  of  obtaining  even  colours.  Dyeing  in 
the  old  bath  is  principally  carried  out  in  the  case  of  Acid  Colours,  and  especially  where  equal- 
ising colours  have  been  used.  With  Chrome  Developing  Colours  it  is  generally  omitted,  be- 
cause almost  all  these  colours  exhaust  well,  and  as  the  bath  contains  chrome,  the  dyeing 
operation  is  impeded.    However,  if  separate  baths  are  used  for  dyeing  and  chroming,  the  old 
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dye  baths  may  be  continuously  employed.  For  standard  colours  such  as  Black,  Brown  and 
Blue  this  method  of  working  is  very  largely  followed,  and  it  will  be  further  dealt  with  when 
speaking  of  the  individual  colour  series.  It  is  not  possible  to  dye  Mordant  Colours  in  old  baths, 
because,  above  everything  else,  the  dyeing  operation  must  be  started  at  a  low  temperature 
if  even  results  and  solid  penetration  are  to  be  obtained;  moreover,  no  colour  would  be  saved 
in  this  case,  since  even  in  dark  shades  the  baths  exhaust  completely. 

If  several  "draughts"  are  being  dyed  together,  as  is  generally  the  case,  the  position 
of  each  end  is  changed  by  means  of  the  "eyes"  or  pegsat  the  back  of  the  vat,  so  that  those 
pieces  which  are  initially  in  the  middle,  are  transferred  to  the  outside  and  vice  versa.  In  case 
the  temperature  varies  in  different  parts  of  the  vat,  this  changing  about  helps  to  equalise  the 
dyeing;  if  it  is  omitted,  varying  depths  of  shade  might  result  on  separate  ends. 

Where  there  are  goods  of  different  qualities  to  be  dyed  to  the  same  shade,  as  is  often 
the  case  in  commission  dyehouses,  it  is  of  great  importance  that,  as  near  as  possible,  similar 
qualities  of  goods  should  be  run  together.  Also,  the  lengths  of  the  various  batches  must  be 
as  nearly  as  possible  the  same;  if  the  difference  in  the  lengths  of  the  pieces  is  considerable,  the 
shorter  ones  will  dye  darker  than  the  others.  As  a  rule,  the  lengths  of  the  individual  ends 
should  not  exceed  100  yards. 

Great  care  must  be  displayed  in  the  laying-out  and  stitching  of  the  pieces.  Goods  with 
a  "nap"  must  always  run  along  the  nap  over  the  winch,  because  otherwise,  nearly  the  whole 
effect  of  the  preparatory  treatment  will  be  lost.  The  stitching  together  must  be  so  done, 
that  on  stretching  out  the  pieces  they  lie  quite  flat;  if  the  sewing  thread  is  too  short,  creases 
are  formed  which  remain  in  the  goods  throughout  the  whole  dyeing  process,  producing  une- 
venness  at  the  ends  of  the  pieces.  These  unevennesses  are  similar  in  appearance  to  heat 
creases,  and  often  extend  far  into  the  piece. 

Many  classes  of  piece  goods  are  inclined  to  curl  up  at  the  lists  when  worked  in  a  hot 
liquor;  this  is  especially  the  case  when  the  lists  are  too  weak  in  comparison  to  the  other  parts 
of  the  goods.  Again,  the  same  tendency  to  curl  up  is  found  in  goods  containing  a  soft  weft, 
which  "runs  up"  more  in  the  boiling  liquor  than  does  a  harder  twisted  yarn.  In  dyeing  such 
pieces,  the  one  list  should  be  sewn  to  the  other,  giving  to  the  goods  a  tubular  shape,  the  face 
being  inside.  If  this  is  not  done,  the  curled  up  portion  dyes  proportionately  weaker,  and  thus 
listed,  uneven  and  unsaleable  goods  result.  Goods  with  a  dark  shoddy  backing  are  stitched 
face  outwards,  in  order  to  prevent  too  great  a  contrast  in  the  depth  of  colour  on  the  front 
and  back  of  the  piece. 

Sensitive  materials,  especially  those  consisting  of  soft  wool,  very  easily  form  the  so-called 
heat  creases.  These  are  creases  running  in  the  direction  of  the  length  of  the  piece,  and  take 
the  form  of  deep  furrows  either  on  the  front  or  back  of  the  piece.  They  are  very  easily 
formed  if  the  dye-liquor  contains  too  little  acid;  also,  if  the  goods  are  not  evenly  sewn  they 
are  formed  at  the  ends  of  the  pieces,  and  further,  their  formation  is  facilitated  when  the  quantity 
of  water  in  the  bath  is  too  small.  Heat  creases,  running  both  in  the  longitudinal  direction 
and  irregularly  throughout  the  piece  —  to  be  compared  in  appearance  with  whip  lashes  — 
may  arise  when  the  goods  are  allowed  to  remain  hot  on  the  winch,  or  when  the  pieces  are 
taken  hot  out  of  the  vat,  and  allowed  to  lie  in  a  heap,  and  uncooled,  over  the  trestles  or  "horses". 
To  prevent  these  mishaps,  the  goods  must  be  cooled  immediately  after  dyeing,  either  in  the 
dyevat,  or  by  passing  them  through  a  cooling  cistern  or  by  repeated  plaiting  down. 

Cooling  in  the  dyevat  is  the  most  advantageous,  and  the  simplest  method,  providing  it 
can  be  carried  out,  viz:  that  the  dye  liquor  is  not  again  required.  The  steam  is  turned  off, 
and  cold  water  allowed  to  run  into  the  vat  until  the  piece  is  cooled  down;  the  cold  water 
must  not  be  allowed  to  splash  on  to  the  goods,  since  many  classes  of  pieces  would  acquire 
an  unpleasant  handle  through  it. 

If  the  dye  liquor  is  to  be  used  again,  the  pieces  are  passed  through  a  cooling  vat  filled 
with  running  water,  and  plaited  down  on  a  "horse"  or  trestle.  Dyed,  and  especially  mordanted 
pieces,  should  not  be  allowed  to  lie  long  over  the  trestles  or  dark  listed  goods  will  be  obtained. 
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The  quality  of  the  water  also  exercises  great  influence  on  the  dyed  result  in  piece  dyeing. 
It  ought  to  be  as  soft  as  possible  for  many  dyestuffs,  e.  g.  for  Mordant  Colours,  in  order  to 
prevent  loss  of  colour  and  to  obtain  fast  shades,  but  it  is  most  suitable  in  all  other  cases  as 
well:  only  for  a  few  classes  of  colours,  such  as  Acid  Colours,  may  the  dyeing  operation  be 
carried  out  in  hard  water. 

If  no  soft  water  is  at  the  disposal  of  the  dyer,  it  is  advisable  to  soften  the  supply  by 
chemical  means.  In  many  cases  Ammonium  Oxalate  may  be  added  to  the  water;  this  precipi- 
tates the  lime  —  as  Calcium  Oxalate  —  in  a  finely  divided  state,  and  produces  very  satis- 
factory results. 

Dirty,  muddy  water  is  unfit  for  delicate  shades;  and  water  containing  Iron  is  liable  to 
dull  the  shades;  moreover  there  is  a  danger  of  obtaining  iron  spots,  for  although  the  iron  is 
initially  held  in  solution  through  the  presence  of  Carbon  dioxide,  by  boiling,  the  latter  will  be 
driven  out  and  thus  the  iron  separated.  A  water  of  this  kind  should  be  freed  from  Iron 
before  use;  this  is  done  in  specially  constructed  apparatus,  or  the  simplest  method  is  to  allow 
the  water  to  flow  down  a  channel  over  hurdles,  and  then  to  filter  it. 
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1,  The  Dyeing  of  heavy  army  and  carriage  cloths,  fine  Eskimos  and  Worsted 
materials  for  gentlemen's  suitings. 

When  dyed  in  the  piece,  heavy  woollen  goods,  uniform  and  carriage  cloths,  and  also  worsted 
goods  for  gentlemen's  suitings  must  be  dyed  with  fast  colours,  for  they  are  expected  to  be 
very  fast  to  wearing,  being  largely  exposed  to  the  influence  of  light,  street  dust,  perspiration, 
and  the  ordinary  wear  and  tear;  secondly,  these  goods  are  often  milled  again,  and  also  more 
or  less  strongly  decatised  or  potted  after  dyeing  in  order  to  impart  to  them  a  lustre  and  soft 
handle  and  special  finish. 

Consequently,  the  colours  must  be  fast  to  light,  alkali,  perspiration,  rubbing  and  decati- 
sing;  they  are  also  often  required  to  withstand  carbonising,  if  this  process  has  not  already 
been  carried  out  before  dyeing.  Therefore,  for  these  goods  only  the  fastest  colours,  such  as 
Indigo,  Chrome  Developing  and  Mordant  Colours  come  under  consideration.  Of  the  two  latter 
groups,  both  of  which  satisfy  the  desired  fastness  requirements,  the  Mordant  Colours  do  not 
penetrate  so  well  on  thick,  closely  woven  materials,  nor  do  they  equalise  as  well  in  light 
shades  as  the  Chrome  Developing  Colours.  Again,  a  further  advantage  of  the  Chrome  Devel- 
oping Colours  is  that  they  are  produced  in  one  bath,  whilst  in  the  longer  two-bath  process 
of  the  Mordant  Colours  the  effect  of  the  preparatory  treatments  is  lost  to  a  great  extent. 

The  range  of  shades  and  the  number  of  colours  in  vogue  for  these  purposes,  is  not  very 
large.  The  principal  colours  are  Black,  Blue  and  Brown,  to  which  may  also  be  added  Green, 
Drab,  Red  and  some  fancy  light  shades. 

Black. 

Fast  blacks  on  heavy  cloths,  and  carded  and  worsted  materials  are  best  produced  with 
the  various  brands  of  Acid  Alizarine  Black,  all  of  which  possess  exceptional  fastness  to  light 
and  alkali,  are  fast  to  rubbing  and  withstand  carbonising  with  Sulphuric  acid.  The  choice 
between  the  individual  brands  is  governed  by  the  method  of  finishing  and  the  degree  of 
decatising  which  the  goods  have  to  undergo,  i.  e.  according  to  whether  the  goods  are  more 
or  less  strongly  decatised,  or  subjected  to  potting. 

The  best  colours  in  this  respect  are  Acid  Alizarine  Black  SE,  SET,  SN  and  SNT.  The 
first  two  brands,  however,  are  not  generally  employed  for  piece  dyeing  because  they  are  not 
so  soluble  as  the  two  latter,  and  consequently  do  not  penetrate  as  well;  they  are,  moreover, 
not  so  fast  to  rubbing,  and  require  washing  with  Fuller's  earth  after  dyeing. 

When  using  Acid  Alizarine  Black  SE  or  SET,  the  water  must  be  softened  with  1 — 2°/0 
Oxalate  of  Ammonia  (according  to  the  amount  of  lime  present)  which  is  added  to  the  dyebath 
previous  to  pouring  in  the  necessary  amount  of  dyestuff,  and  6 — 8°/0  Acetic  acid. 

For  material  which  does  not  dye  through  easily,  10 — 20  °/0  Glauber's  salt  are  also  added. 
The  goods  are  entered  at  100 — 120  °F.,  the  bath  heated  to  the  boil  in  J/2  an  hour,  and  boiled 
for  1  hour.  If  the  colour  is  almost  exhausted,  the  goods  are  allowed  to  run  for  1ji  an  hour 
longer;  otherwise  2-4%  Acetic  acid  or  1 — 2%  Sulphuric  acid  are  added,  and  the  shade 
developed  by  adding  2— 3°/o  Bichrome  and  boiling  for  V* — 1  hour  longer.  After  dyeing  it  is 
advisable  to  wash  the  pieces  with  "earth". 

As  shading  dyestuffs  before  chroming,  Mordant  Yellow  O  or  Alizarine  Yellow  GGW, 
Acid  Alizarine  Brown  BB,  Acid  Alizarine  Red  G  or  B,  Alizarine  Red  1WS,  Acid  Alizarine 
Violet  N  and  Fast  Mordant  Blue  B  or  R  may  be  used,  whilst  Patent  Blue  A,  Fast  Acid 
Violet  R  or  A2R,  Alizarine  Yellow  GGW  or  Flavazine  S  may  be  added  to  the  chrome-bath 
for  shading. 

More  suitable  colours,  however,  are  Acid  Alizarine  Black  SN  and  SNT  which,  equal 
to  SE  and  SET  in  all  other  respects,  are  faster  to  rubbing  than  the  latter;  consequently 
they  do  not  require  a  subsequent  washing  with  "earth".  Especially,  however,  on  account  of 
their  greater  solubility,  —  they  penetrate  thick  goods  much  better  than  Acid  Alizarine  Black 
SE  and  SET,  —  they  must  be  considered  preferable  for  piece  dyeing. 
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10'/.  Acid  Alizarine  Black  SN 
0,1 "/»  Mordant  Yellow  O 
20°/o  Glauber's  sail,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


3°/o  bichromate  of  potash. 


They  are  dyed  with  the  addition  of  10— 20°/o  Glauber's  salt  and  2°/0  Sulphuric  acid, 
or  with  3 — 4°/o  Acetic  acid  in  case  the  goods  do  not  dye  through  easily;  the  goods  are 
entered  at  100— 120°  F.,  the  bath  brought  to  the  boil  and  boiled  for  '/s  an  hour.  Sufficient 
Sulphuric  acid  to  exhaust  the  colour  is  now  slowly  added,  and  the  shade  developed  by  adding 
2— 30/o  of  Bichrome  and  boiling  for  %  of  an  hour  longer.  For  shading,  the  same  colours  are 
employed  as  were  mentioned  for  Acid  Alizarine  Black  SE. 

If  it  is  required  to  use  the  old  bath  again,  the  fresh  lot  is  allowed  to  run  for  20  minutes 
without  any  addition  of  colour,  in  order  to  fix  the  chrome  left  in  the  bath  on  to  the  fibre; 
the  bath  is  then  cooled  down  somewhat,  colour  and  acetic  acid  are  added,  and  the  dyeing 
proceeded  with  as  usual. 

This  method  of  working  is  based  on  the  property  possessed  by  Acid  Alizarine  Black 
of  dyeing  on  a  mordant  also,  a  property  which  is  largely  used  to  produce  blue-black  to  dark- 
blue  shades  by  combination  with  Alizarine  Blue.  If  the  quantity  of  Acid  Alizarine  Black 
employed  is  in  excess  of  the  Blue,  it  is  advisable  to  add  V2  %  Bichrome  after  d3'eing,  in  order 
to  increase  the  fastness  to  water  and  milling. 


5%  Acid  Alizarine  Black  R 
20IJ/o  Glauber's  salt,  4n/o  sulphuric  acid 


2,5  °/o  bichromate  of  potash. 


Exceptionally  fast  blue-blacks  are  produced  by  topping  Indigo  "points"  with  Acid  Aliz- 
arine Black   SN;   in   this    case   Acetic    acid   is   used,    in  order  to  leave  the  Indigo  unimpaired. 

In  the  black  colours  mentioned,  the  piece  dyer  has  at  his  disposal  products  which  satisfy 
all  requirements  in  respect  to  fastness  to  wearing.  Moreover,  they  are  dyestuffs  which  leave 
nothing  to  be  desired  as  regards  the  further  treatment  of  the  goods,  such  as  wet  decatising 
and  potting  etc. 

If  the  demand  in  respect  to  the  latter  processes  is  not  very  high,  but  still  exceptional 
fastness  to  wearing  is  desired,  Acid  Alizarine  Black  R  and  the  very  similar  brands  3B,  SB  extra 
and  T  can  be  highly  recommended.  They  are  dyed  with  the  addition  of  10 — 20°,'o  Glauber's 
salt  and  4°/0  Sulphuric  acid  at  120  —  175°  F.,  the  temperature  is  then  raised  to  the  boil  and  the 
goods  boiled  for  1  hour;  finally  11J2  —  21J2°I0  of  Bichrome  are  added,  and  boiling  continued  for 
'/a  an  hour.  Acid  Alizarine  Black  R  and  the  other  allied  brands  are  very  fast  to  light,  rubbing 
and  alkali;  they  withstand  a  medium  wet  decatising  process  and  may  be  carbonised  with  Sul- 
phuric acid.  On  the  whole,  therefore,  they  are  excellent  dyestuffs  and  may  be  employed 
wherever  great  fastness  to  wearing  is  demanded,  and  the  finishing  processes  are  such  as  to 
allow  of  their  application.  Next  to  these  are  to  be  mentioned  the  Blacks  produced  with  Chromo- 
trope  S;  these  are  d}'ed  in  a  bath  containing  20 — 30°/o  Glauber's  salt  and  3%  Sulphuric  acid 
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5°/0  Acid  Alizarine  Black  T 

20  °/o  Glauber's  salt,  5  °/o  sulphuric  acid 


2,5  °/o  bichromate  of  potash. 


and  developed  with  8°/0  Bichrome,  2°/0  Lactic  .acid  and  1  °/0  Sulphuric  acid.  As  shading 
dyestuffs  are  employed  Mordant  Yellow  O  and  Alizarine  Red  1 WS,  also  Patent  Blue  A  and  Fast 
Acid  Violet  A2R.  The  Blacks  produced  with  Chromotrope  S  are  exceptionally  fast  to  light, 
alkali,  perspiration  and  rubbing,  and  withstand  carbonising  with  Sulphuric  acid  without  change 
of  shade.  In  the  finishing  processes  the  shade  changes  only  slightly  towards  green;  it  with- 
stands severe  decatising  and  potting  about  equally  as  well  as  Acid  Alizarine  Black  R,  bleeding 
slightly  with  a  reddish  hue,  so  that,  in  case  of  higher  requirements,  Acid  Alizarine  Black 
SN  etc  are  to  be  preferred. 

Chromotrope  S,  and  also  Acid  Alizarine  Black  R,  are  much  superior  to  Logwood  black 
as  regards  fastness  to  wearing,  and  the  dyer  will  give  them  the  preference  over  Logwood, 
not  only  on  account  of  greater  fastness  to  wearing,  but  also  because  they  are  scarcely  dearer 
and  because  the  quicker,  superior  dyeing  process  leaves  the  goods  in  a  much  better  condition. 
For  these  reasons,  Logwood  ought  no  longer  to  be  employed  for  finer  qualities  of  carded  and 
worsted  materials  used  for  gentlemen's  suitings  etc. 


Blue. 

Blue  shades,  upon  which  high  requirements  are  made  in  respect  to  fastness  to  wearing 
and  in  the  subsequent  finishing  processes,  are  best  dyed  with  Indigo,  the  application  of  which 
offers  no  difficulties  when  using  artificial  Indigo  (which  is  always  of  constant  quality),  and 
when  dyeing  in  the  Hydrosulphite  vat  introduced  by  Farbwerke,  Hoechst. 

For  the  dyeing  of  piece  goods  in  the  vat,  the  Fermentation,  as  well  as  the  Hydrosul- 
phite vat  may  be  employed,  which  as  a  rule,  is  made  up  in  the  manner  described  in  Vol.  II, 
page  20  etc.  When  working  in  a  fermentation  vat  it  is  necessary  to  employ  a  cistern  with  a 
false  bottom,  which  serves  to  separate  the  working  space  of  the  vat  from  the  sediment  which 
settles  to  the  bottom.  This  false  bottom  is  best  made  in  two  parts  which  are  permanently 
fixed  to  the  vat,  being  fastened  to  the  sides  by  means  of  hinges,  in  the  fashion  of  a  trap  door. 
When  a  vat  is  newly  set  or  stirred  up,  the  two  parts  of  the  false  bottom  are  raised  to  a 
perpendicular  position,  and  rested  against  the  sides  of  the  vat;  when  the  vat  is  ready  for 
working  they  are  lowered,  and  remain  in  a  horizontal  position  in  the  middle  of  the  vat,  sepa- 
rating the  working  space  from  the  sediment. 

For  stirring  up  the  vat  a  propeller  screw  arrangement  is  employed,  similar  to  the  one 
described  in  the  dyeing  of  loose  wool,  Vol.  II,  page  22. 

When  dyeing  piece  goods,  whether  in  the  Fermentation  or  Hydrosulphite  Vat,  a  hawk- 
ing machine  is  necessary,  in  order  to  work  the  goods  at  full  width,  and  thus  bring  them 
evenly  in  all  parts  into  contact  with  the  vat  liquor.  The  hawking  of  the  goods  by  hand,  as 
was  formerly  carried  out  and  is  still  used  in  many  dyehouses  to-day,  often  causes  faults  such 
as  hook  marks,  air  spots  and  uneven  shades,  which  drawbacks  may  be  overcome  by  using  a 
good  hawking  machine. 

The  hawking  machine  consists  of  an  iron  frame,  fastened  by  means  of  bolts  to  the  top 
of  the  back  wall  of  the  vat,  in  such  a  manner  that  it  can  be  turned  completely  over 
at  an   angle  of  180°;    in   this  manner  it  is  possible   to   place   the   machine   above   or  below 
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the  vat  liquor,  at  will.  In  the  iron  frame  are  fixed  two  cast  iron  rollers  of  about  6"  diameter, 
which  are  immersed  in  the  vat  liquid,  when  the  frame  is  lowered;  the  upper  roller  is  driven 
from  a  pulley  by  means  of  a  cog-wHeel,  whilst  the  lower  roller  is  pressed  against  the  upper, 
by  means  of  a  lever.  Fixed  on  hinges  below  the  lower  roller,  is  placed  a  lath  grating  which 
holds  the  material  under  the  liquor,  pressing  it  against  the  false  bottom,  or  the  bottom  of  the 
vat  when  dyeing  in  the  Hydrosulphite  vat;  this  lath  grating  rests  in  hinges,  so  that  it  gives 
way  when  the  cloth  forms  creases.  At  the  front  end  of  the  vat,  and  underneath  the  surface 
of  the  liquid  is  fastened  between  the  sides  of  the  vat  a  round,  chamfered  expanding  rod,  to 
keep  the  pieces  at  full  width. 

When  commencing  dyeing,  the  rollers  are  outside  the  vat;  about  4  yards  of  cotton  cloth 
are  first  drawn  between  the  rollers,  under  the  lath  grating  and  over  the  guide  rod,  and  to 
both  ends  of  it  is  fastened  the  piece  to  be  dyed.  The  whole  appliance  is  then  turned  over, 
so  that  the  rollers  come  under  the  surface  of  the  liquor,  and  the  driving  arrangement  is  placed 
into  position.  If  necessary,  the  pieces  are  at  first  opened  out  by  two  workmen  until  they 
run  evenly. 

Besides  this  kind  of  hawking  machine,  there  are  also  other  systems  in  use  for  carrying 
out  the  dyeing  operation.  In  one  of  these  systems,  a  number  of  cords  run  round  the  squeezing 
roller  and  also  round  a  small  guide  roller  placed  parallel  to  it.  These  cords  run  in  deep 
grooves,  and  it  is  claimed  that  they  hold  the  piece  at  full  width  better  than  is  possible  with 
other  systems,  and  prevent  it  from  becoming  wrapped  round  the  squeezing  roller. 

As  in  the  dyeing  of  loose  wool  and  yarn,  so  also  with  blue  dyeing  in  the  piece,  a  good, 
even  squeezing  appliance  is  absolutely  necessary  to  obtain  good  results;  therefore,  imme- 
diately the  goods  are  taken  out  of  the  vat,  they  must  be  passed  at  full  width  through  specially 
constructed  squeezing  rollers. 

Before  blueing,  the  pieces  must  be  well  wetted  out  on  a  washing  machine  and  then 
hydroextracted.  After  this  preparation  they  are  brought  into  the  vat  and  worked  continuously 
for  1li — 2'/2  hours.  The  length  of  the  dip  depends  principally  on  the  quality  of  the  goods 
and  also  the  depth  of  shade  required;  thick,  closely  woven  goods  must  be  treated  longer  than 
light,  open  pieces,  in  order  to  become  thoroughly  dyed  through.  Although  the  Hydrosulphite 
vat  penetrates  more  quickly  and  somewhat  better  than  the  Fermentation  vat,  nevertheless,  the 
method  of  dyeing  —  whether  in  the  hydrosulphite  or  fermentation  vat  —  has  relatively  little  to  do 
with  the  time  required  for  each  separate  dip.  It  may  here  be  pointed  out,  that  in  order  to 
obtain  equal  results  and  thorough  penetration,  the  hydrosulphite  vat  must  be  made  more 
alkaline  with  Ammonia  when  dyeing  pieces  than  is  necessary  for  blueing  loose  wool. 

On  account  of  equalising,  —  whether  the  dyeing  is  carried  out  in  the  hydrosulphite  or 
fermentation  vat,  —  piece  goods  are  generally  dyed  in  at  least  two  dips.  In  a  vat  of  about 
700  gallons  working  capacity,  two  pieces  of  80—  100  yards  may  be  dyed  together. 
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On  leaving  the  vat,  the  pieces  are  passed  at  full  width  through  the  squeezing  arrange- 
ment, where  they  are  evenly  squeezed  and  then  immediately  plaited  down  on  a  "horse"  and 
allowed  to  oxidise.  They  are  covered  up  with  a  linen  cloth,  so  that  they  remain  warm  during 
the  oxidation,  which  has  a  pronounced  effect  on  the  bloom  and  brilliancy  of  the  shade.  When 
dyeing  thick  goods  in  the  hydrosulphite  vat,  special  care  must  be  taken  to  have  the  squeezing 
arrangement  in  good  working  condition;  for  if  the  hydrosulphite  is  not  evenly  removed  from 
the  pieces,  lighter  places  and  imperfect  penetration  will  ultimately  result.  In  such  cases,  the 
pieces  are  repeatedly  plaited  down  after  squeezing,  and  finally  oxidised  by  immersion  in  cold 
water;  somewhat  less  bloomy  shades  result  by  this  method,  but  they  become  brighter 
in  finishing.  If  the  blued  pieces  have  to  lie  for  some  time  between  the  various  dips 
or  before  they  can  be  washed  off,  it  is  advisable  to  pass  them  through  warm  water  after 
oxidising. 


If  it  is  desired  to  produce  pure  Indigo  shades  on  piece  goods,  the  vat  is  made  up  to 
the  necessary  strength,  and  the  goods  left  in  the  vat  as  described,  until  the  desired  shade  is 
obtained.  For  works  dealing  with  larger  quantities,  it  is  advisable  to  dye  the  pieces  almost 
to  shade  in  one  or  two  passages  through  the  standing  vats,  and  then  bring  them  up  to  exact 
shade  by  treating  10—20  pieces  at  a  time  in  a  continuous  vat  dyeing  machine.  The  accom- 
panying sketch  illustrates  this  kind  of  machine. 

It  consists  of  a  cistern  which  is  about  6V2  yards  long,  2  yards  broad  and  2  yards  deep; 
two  thirds  are  let  into  the  ground. 

At  equal  distances  along  the  bottom  of  the  vat  are  placed  3  propeller  screws  which  act  as 
the   stirring   apparatus;    these  screws  are  all  constructed  alike  and   are  driven  by  means  of  a 
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bevelled  wheel  gear  which  can  easily  be  fixed  to  the  vat,  as  already  described  in  Vol.  II, 
page  22,  and  is  removed  when  the  vat  is  used  for  working. 

The  pieces  are  moved  forward  through  the  vat  by  6  pairs  of  squeezing  rollers,  in  each 
pair  of  which  the  lower  roller  is  driven  by  means  of  cog-wheel  gearing,  whilst  the  upper 
roller  is  pressed  against  the  lower  one  by  means  of  weights  and  levers  and  thus  set  in  motion. 
The  squeezing  rollers  are  so  arranged,  that  about  '/a  of  the  upper  roller  projects  above  the 
surface  of  the  liquor.  In  order  to  lengthen  the  passage  of  the  goods  through  the  vat  liquor, 
5  pairs  of  wooden  guide  rollers  are  placed  between  each  pair  of  squeezing  rollers. 

On  leaving  the  vat,  the  goods  pass  through  a  pair  of  large  squeezing  rollers  of  about 
12"  diameter,  the  lower  one  being  driven  by  means  of  a  cog-wheel  gear,  whilst  the  upper 
roller  is  moved  by  friction  and  by  means  of  a  lever  arrangement. 

The  drive  of  the  whole  apparatus  is  effected  by  means  of  a  system  of  step  pulleys, 
from  which  a  greatly  varying  speed  may  be  obtained,  so  that  the  pieces  can  pass  through 
the  vat  in  3  to  45  minutes.  The  6  pairs  of  squeezing  rollers  in  the  vat  are  all  driven  from 
the  same  shaft,  which  is  fixed  along  one  side  of  the  cistern;  the  driving  is  effected  by  a  com- 
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bination  of  cone-shaped  pulleys  and  worm  wheel  gearing.  The  speed  of  the  squeezing  rollers 
in  the  vat  is  regulated  so  as  to  agree  with  that  of  the  principal  squeezers  at  the  end  of  the 
vat;  the  pieces  thus  run  perfectly  evenly  throughout  the  system,  without  causing  creases  or 
rents  in  the  material.  Just  before  leaving  the  vat,  the  goods  pass  under  a  roller  loosely  held 
in  levers;  this  counteracts  any  slight  dragging  of  the  pieces  and  causes  them  to  run  evenly 
through  the  squeezing  rollers. 

By  means  of  this  plant  it  is  easy  to  obtain  faultless  results  on  all  kinds  of  piece  goods. 
The  addition  to  the  vat,  and  the  duration  and  number  of  the  passages  are  regulated  by  the 
desired  depth  of  shade  and  the  quality  of  the  goods.  For  thick,  heavily  milled  goods,  a  weaker 
vat  and  longer  dips  are  given,  while  lighter  goods  may  be  well  dyed  through  by  giving  shorter 
dips  in  stronger  vats.  As  in  the  dyeing  of  loose  wool,  however,  so  also  in  piece  dyeing,  the 
vats  must  not  be  worked  too  strong;  otherwise  the  penetration  and  fastness  of  the  colour 
will  be  unsatisfactory. 

Respecting  the  additions  to  the  vat,  we  refer  to  our  remarks  on  the  dyeing  of  loose 
wool,  Vol.  II,  page  25  and  26,  which,  as  a  general  rule,  will  also  serve  for  the  blue  dyeing 
of  pieces.  In  order  to  get  a  thoroughly  satisfactory  penetration,  heavy  and  severely  milled 
cloths  and  woollen  goods  are  frequently  treated  as  follows:  The  wool  is  first  blued  whilst  in 
the  loose  state,  and  the  ready  goods  afterwards  dyed  to  shade  in  the  piece. 
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When  dyeing  piece  goods  containing  shoddy,  the  Hoechst  hydrosulphite  vat  often  offers 
advantages  over  the  fermentation  vat,  from  a  manufacturing  point  of  view.  For  example,  the 
coloured  shoddy  is  always  more  or  less  stripped  in  the  hydrosulphite  vat,  the  ground  being 
partially  destroyed;  as  a  result,  especially  in  medium  and  light  shades,  the  goods  dye  up  more 
bloomy  and  more  uniform  in  shade  than  when  dyed  in  the  fermentation  vat,  since  the  latter 
does  not    destroy  any  of  the  ground  colour  of  the  shoddy. 

As  regards  fastness  to  wearing,  Indigo  dyed  pieces  are  superior  to  goods  dyed  with  any 
other  blue  dyestuffs.  The  most  essential  point  for  obtaining  sound  shades  is,  that  the  goods 
are  well  prepared  and  clean;  otherwise  poor  and  superficial  fixation  will  result  and  the  blue 
will  rub.  Well  dyed  Indigo  pieces  are  fairly  fast  to  rubbing,  very  fast  to  light  both  in  light 
and  medium  shades,  and  also  fast  to  alkali,  decatising,  perspiration  and  milling. 

The  high  degree  of  fastness  possessed  by  Indigo  is  often  utilized  to  combine  it  with 
other  blue  dyestuffs,  or  when  Green,  Brown  and  other  shades  are  to  be  dyed,  to  employ  it 
in   conjunction  with  yellow,   brown  and  red  dyestuffs.     The  material,   in  the  loose  form  or  in 


Indigo  bottom  topped  with : 
0,84  »/o  Acid  Alizarine  Blue  BB 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


2,5  °/o  fluoride  of  chrome. 


the  piece,  is  first  bottomed  with  Indigo  and  afterwards  dyed  in  the  piece  with  the  required 
colours;  the  process  may  also  be  reversed. 

The  results  thus  obtained  are  distinguished  throughout  for  very  satisfactory  fastness;  if 
during  wear  and  tear  the  other  dyestuffs  should  fade,  the  fast  Indigo  bottom  would  always 
remain,  and  at  all  events,  impart  to  the  pieces  the  appearance  of  satisfactory  fastness  to 
wearing. 

The  following  are  the  most  important  blue  dyes  which  may  be  used  for  topping  Indigo 
dyed  pieces  or  loose  wool,  also  as  a  bottom  on  piece  goods  (loose  wool  is  seldom  bottomed)  to  be 
topped  with  Indigo :  Fast  Mordant  Blue  B  and  R,  Chromotrope  FB,  F4B,  DW,  as  well  as  Chromo- 
trope  Blue  A,  WB  and  WG  and  Acid  Alizarine  Blue  BB.  When  topping  Indigo  with  Fast 
Mordant  Blue  B,  only  a  little  Bichrome  or  Fluoride  of  Chrome  is  necessary  for  developing  the 
shade,  which  obviates  any  destruction  of  the  Indigo  bottom.  For  the  same  reason,  Acid  Aliz- 
arine Blue  BB,  which  is  developed  with  Fluoride  of  Chrome  only,  is  very  suitable  for  topping 
Indigo  shades.  When  applying  the  different  brands  of  Chromotrope  and  Chromotrope  Blue, 
the  Indigo  bottom  is  best  protected  against  the  acid  chroming  by  an  addition  of  Lactic 
acid.  The  Mordant  colours  are  only  seldom  used,  since  the  two-bath  process  interferes 
too  strongly  with  the  Indigo  bottom,  the  latter  being  liable  to  be  destroyed  in  the  mor- 
danting process. 


Indigo  bottom  topped  with : 
0,3  °/o  Patent  Blue  A 
0,45  °/o  Acid  Violet  5BF 


10°/o  Glauber's  salt,  3°/o  sulphuric  acid. 
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4°/o  Chromotrope  FB 
0,0  °/o  Patent  Blue  A 
20°/o  Glauber's  salt,  3  %,  sulphuric  acid 


3n/o  bichromate  of  Potash,   1  "/o  sulphuric  acid 
2°/o  lactic  acid. 


In  order  to  obtain  especially  bright  blues  on  an  Indigo  bottom,  the  fastest  Acid  Colours 
are  used,  such  as  Alizarine  Direct  Blue  B,  Patent  Blue  A,  Acid  Violet  5BF,  Fast  Acid  Violet 
R,  A2R,  Fast  Acid  Blue  B  and  Milling  Blue  2R  extra.  All  these  colours  stand  wear  and 
tear  exceedingly  well  when  dyed  on  a  solid  Indigo  bottom. 

If,  however,  it  is  decided  to  work  without  Indigo,  fast  blue  shades  are  obtained  on  piece 
goods  by  using  the  above  mentioned  Chrome  Developing  Colours.  Of  these,  Chromotrope  FB, 
F4B,  DW,  Chromotrope  Blue  A,  WB  and  WG  are  especially  recommended.  The  dyebath  is 
prepared  with  10°/o  Glauber's  salt  and  3°/o  Sulphuric  acid,  (for  goods  which  dye  through 
with  difficulty,-  the  amount  of  Glauber's  salt  is  increased,  or  the  dyeing  operation  begun 
with  3°/o  Acetic  acid  or  Formic  acid,  to  which  2%  of  Sulphuric  acid  are  added  later).  The 
goods  are  entered  at  120°  F.,  the  temperature  raised  to  the  boil,  and  the  bath  kept  boiling  for 
1  hour;  then,  according  to  depth  of  shade  2'/2 — 4°/o  Bichrome  are  added  and  the  goods 
boiled  for  another  3/i  of  an  hour.  In  case  the  fastness  to  milling  and  potting  is  an  essential 
point,  2°/0  of  Lactic  acid  and  1 — 2  °/o  of  Sulphuric  acid  are  added  to  the  developing  bath;  this 
addition  has,  moreover,  the  effect  of  softening  the  handle  of  the  material. 


3,0  >  Fast  Mordant  Blue  B 
l,5°/o  Patent  Blue  A 
0,5"/o  Fast  Acid  Violet  R 

20°/o  Glauber's  salt,  30/,,  sulphuric  acid 


3°/o  Bichromate  of  potash 


For  shading,  Patent  Blue  A,  Milling  Blue  2R  extra,  Fast  acid  Violet  A2R  and  R,  and 
Flavazine  T  and  S  are  employed. 

These  chrome  developed  colours  equalise  well,  and  even  thick  materials  are  well  dyed 
through.  The  shades  are  fast  to  light  and  alkali;  they  withstand  carbonising  with  Sulphuric, 
acid,  also  dry  decatising,  and  are  fast  to  wet  decatising  if  this  process  is  not  carried  on  too 
vigorously  nor  the  temperature  increased  above  140°  F.  In  matching,  it  must  be  borne  in 
mind  that  these  products,  with  the  exception  of  Chromotrope  DW,  are  turned  slightly  greener 
by  the  finishing  processes. 

A  manifold  application  in  piece  dyeing  is  found  for  Fast  Mordant  Blue  B  and  R  on  account  of 
their  fastness  properties;  these  are  colours  which  may  be  aftertreated  with  Bichrome  or 
Fluoride  of  Chrome,  or  be  dyed  on  a  mordant.  In  the  first  case  they  are  dyed  in  an  ordinary  acid 
bath;  for  goods  that  equalise  with  difficulty,  less,  or  a  weaker  acid  such  as  Formic  acid, 
is  used  initially  and  Sulphuric  acid  added  later;  the  shade  is  developed  by  adding  1 — 2%  of 
Bichrome  or  2— 3°/0  Fluoride  of  Chrome.  The  Fast  Mordant  Blues  are  liable  to  form  lakes 
and  in  order  to  get  even  results  and  well  penetrated  shades  on  a  mordant,  it  is  ad- 
visable to  keep  the  dyebath  initially  as  little  acid  as  possible;  for  very  sensitive  goods  it  is 
advantageous   to    add    5  °/0   of  Acetate  of  Ammonia    to    keep   the  bath   slightly   alkaline  at 
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first,  and  very  gradually  acidify  the  liquid  by  adding  acid.  An  addition  of  2 — 3°/0  of  Ammonia 
to  the  bath  is  to  be  recommended  in  all  cases  where  the  goods  are  liable  to  contain  some 
free  acid  from  the  mordanting  with  Bichrome-Lactic  acid-Sulphuric  acid  or  Bichrome- Sulphu- 
ric acid.  If  a  very  high  standard  of  fastness  to  water  is  required  the  shade  obtained  on  a 
mordant  is  finally  aftertreated  with  '/j-'/s'/o  of  Bichrome,  and  boiled  for  '/s  an  hour. 

Fast  Mordant  Blue,  when  developed  with  Bichrome  yields  the  fastest  results,  and  ex- 
cels in  this  respect  the  Chromotropes  and  Chromotrope  Blues.  Especially  as  regards 
fastness  to  potting  and  water  the  chrome  developed  shade  of  Fast  Mordant  Blue,  is  superior 
to  that  of  the  latter  colours.  Also  the  fastness  to  rubbing,  alkali,  perspiration  and  light  of 
the  so-developed  colour  is  highly  satisfactory,  so  that  Fast  Mordant  Blue  B  and  R  are  to  be 
considered  next  to  Indigo,  the  best  blue  dyestuffs  for  piece  goods.  When  developed  with 
Fluoride  of  Chrome  or  dyed  on  a  mordant,  Fast  Mordant  Blue  B  is  not  quite  as  fast  to  water 
and  decatising  as  when  developed  with  Bichrome,  although  shades  obtained  in  this  manner 
are  still  superior  to  Chromotropes  and  Chromotrope  Blues,  also  to  Anthrol  Blue  NR  and  similar 
mordant  colours. 

Before  entering  upon  a  description  of  these  dyestuffs  we  must  mention  Alizarine 
Direct  Blue  B  and  Acid  Alizarine  Blues:  brands  BB  and  GR  and  Acid  Alizarine  Dark  Blue  SN. 
The  latter  are  also  dyed  by  the  one  bath  method.  The  dyebath  is  prepared  with  10°/o 
Glauber's  salt  and  4%  Sulphuric  acid;  for  heavier  materials  with  30°/0  Glauber's  salt  and 
3°/o  Sulphuric  acid.  The  goods  are  entered  at  120 — 140°  F  the  bath  heated  to  the  boil  and 
boiled  for  l'/2  hours;  when  cooled  down  to  176°  F.,  4°/„  of  Fluoride  of  Chrome  are  added 
and  the  goods  boiled  for  another  hour. 

According  to  shade,  the  Acid  Alizarine  Blues  are  combined  either  with  one  another, 
or  with  Alizarine  Direct  Blue  B,  Fast  Mordant  Blue  B,  R,  Acid  Alizarine  Black  R,  3B,  3B 
extra  etc.;  they  may  be  used  in  conjunction  with  Alizarine  Red  1WS  and  Mordant  Yellow  O. 
For  matching  exactly,  after  the  addition  of  the  Fluoride  of  Chrome,  Patent  Blue  A  and 
Flavazine  S  are  suitable. 


2,5"/o  Acid  Alizarine  Bine  BB 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid 


4*°/o  fluoride  of  chrome 


The  Acid  Alizarine  Blues  equalise  well,  and  dye  even  heavy  materials  well  through; 
they  are  fast  to  rubbing  and  as  regards  fastness  to  light,  equal  the  Fast  Mordant  Blues. 

The  alkaline  ingredients,  and  consequently  also  the  finishing  processes,  are  liable  to 
turn  Acid  Alizarine  Blues  somewhat  greener,  which  must  be  remembered  in  dyeing  to  shade. 
This  change  of  shade  is  less  noticeable  if,  after  dyeing,  the  goods  are  not  rinsed  too  thoroughly, 


3"/o  Alizarine  Direct  Blue  B 
0,5°/0  Alizarine  Red  1  WS  powder 
20°/o  Glauber's  salt,  2X2,5°/o  acetic  acid, 
2  ?/o  sulphuric  acid 


2;o°/o  bichromate  of  potash 
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and  as,  in  contradistinction  to  Alizarine  Blue  shades,  the  Acid  Alizarine  Blue  shades  are 
fixed  very  completely,  this  rinsing  is  of  lesser  importance.  If  Acid  Alizarine  Blue  has  changed 
its  shade  in  the  finishing  processes  considerably  and  a  correction  seems  necessary,  this  can 
be  brought  about  by  passing  the  goods  through  a  weak  Acetic  acid  or  Sulphuric  acid  bath. 
Alizarine  Direct  Blue  B  is,  like  Acid  Alizarine  Blue,  a  real  Alizarine  dyestuff ;  in  contra- 
distinction to  the  latter  however,  it  can  be  dyed  in  an  acid  bath  without  the  presence  of 
Bichrome,  and  yields  bright,  blue  shades  which  are  exceedingly  fast  to  light,  alkali,  water 
and  washing.  These  direct  shades  are  also  very  fast  to  wearing,  and  withstand  satisfac- 
torily, in  almost  all  instances,  the  finishing  processes  such  as  decatising  etc.  However,  in  case 
specially  great  fastness  to  wet  steaming  and  potting  is  required,  the  acid  dyed  shade  will  have 
to  be  after-chromed. 


4°/o  bichromate  of  potash,  3°/o  tarta 


18°/o  Alizarine  Blue  DNW  paste 
2X5  °/o  acetic  acid. 


This  after-treatment  scarcely  changes  the  shade  of  Alizarine  Direct  Blue  B.  This  prop- 
erty, also  the  fact  that  the  colour  can  be  dyed  on  a  mordant  and  then  yields  shades  as  fast 
as  those  obtained  in  an  acid  bath,  stamps  this  colour  as  a  most  important  auxiliary  dyestufl', 
both  for  Chrome  Developing  and  for  Mordant  colours. 

According  to  the  quality  of  the  goods,  Alizarine  Direct  Blue  B  has  to  be  dyed  with  more 
or  less  care,  to  produce  solid  penetration.  Goods  which  equalise  easily  are  dyed  initially  with 
10%  Glauber's  salt  and  3°/0  Acetic  acid,  the  temperature  of  the  bath  is  then  gradually  raised 
to  the  boil  and  the  colour  exhausted  by  adding  some  more  Acetic  or  Sulphuric  Acid.  Materials 
which  do  not  dye  through  easily  are  best  started  at  a  low  temperature,  with  the 
addition  of  10— 20°/o  Glauber's  salt  and  5 — 10%  of  Acetate  of  Ammonia;  the  bath  is  slowly 
heated  to  the  boil,  and  after  boiling  for  15  minutes,  Acetic  acid  and  finally  some  Sulphuric 
acid  are  added.  The  after-treatment  with  Bichrome  follows  the  usual  directions:  l--2%  of 
Bichrome. 

The  shades  obtained  are  perfectly  fast  to  rubbing  and  do  not  require  to  be  washed 
with  earth  like  the  Mordant  colours.  The  method  of  dyeing  Alizarine  Direct  Blue  B 
in  an  acid  bath,  leaves  the  quality  of  the  material  and  the  preparatory  finish  of  the  goods, 
unimpaired.  Moreover,  the  fastness  to  light  and  wearing  is  highly  satisfactory,  so  that  Aliz- 
arine Direct  Blue  B  can  be  classed  amongst  the  most  important  colours  suitable  for  fine 
quality  materials. 

Of  Mordant  colours  suitable  for  the  production  of  fast  blue  shades  on  piece  goods,  Alizarine 
Blue,  Anthrol  Blue  NR  and  the  combination  of  Galleine  and  Logwood  must  be  mentioned. 
The  fastest,  of  course,  are  those  obtained  with  Alizarine  Blue. 

Alizarine  Blue  A,  B,  DNW  are  suitable  for  bright,  Alizarine  Dark  Blue  for  deep  shades 
of  blue;  they  are  best  dyed  on  a  Bichrome-Tartar  mordant,  because  this  yields  the  most  even 
and  best  penetrated  results,  especially  on  closely  woven  worsted  or  heavily  milled  woollen 
materials.  When  mordanting  with  Bichrome,  Lactic  acid  and  Sulphuric  acid  or  with  Bichrome 
and  Sulphuric  acid  alone  —  which  mordants  are  often  used  for  lighter  goods  —  great  care  must 
be  exercised. 

Generally,  the  dyebath  is  prepared  by  adding,  through  a  sieve,  the  necessar}'  dj'estuff 
and  2—3%  of  Ammonia;  the  goods  are  entered  cold,  the  temperature  is  slowly  raised  to  the 
boil  and  after  boiling  for  1  hour,  Acetic  acid  is  added  very  gradually  until  all  the  colour 
is  fixed. 
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4Q/o  bichromate  of  potash,  3°/o  tartar 
24°/o  Alizarine  Dark  Blue  S  Paste 


2X^  °/o  acetic  acid. 


For  heavy  goods,  the  more  soluble  Alizarine  Blue  S  brands  are  used.  A  cold  solution 
of  the  dyestuff,  together  with  5°/o  of  Acetate  of  Ammonia,  is  added  to  the  bath,  the  latter 
heated  to  140 — 160°  F.,  and  the  goods  worked  at  this  temperature  until  all  the  colour  is  nearly 
exhausted;  then  the  temperature  is  raised  to  the  boiling  point,  and  the  lake  completely  formed 
by  boiling  for  1 — P/2  hours. 

These  blues  are  shaded  with  Ceruleine  towards  green,  with  Alizarine  Red  and  Galleine 
towards  red,  and  Alizarine  Yellow  on  Mordant  Yellow  O  towards  yellow,  and  darkened  with  Acid 
Alizarine  Black  SE  or  SN,  whilst  for  brighte  shades,  Alizarine  Direct  Blue  B  is  added.  Before  ad- 
ding an j'  Mordant  colours  for  shading  purposes,  the  bath  is  in  each  case  to  be  cooled  to  104— 120°  F, 
and  the  Acetic  acid  if  necessary  neutralised  with  Ammonia;  only  then  can  the  dyestuff  be 
added  and  its  fixation  brought  about  by  gradually  heating  the  dyeliquid  to  the  boil  and 
slowly  adding  Acetic  acid.    Finally,  matching  is  effected  by  adding  fast  Acid  Colours. 

The  fastness  of  Alizarine  Blue  shades  answers  very  high  requirements.  The  fastness 
to  light  is  satisfactory,  although,  especially  in  light  shades,  it  cannot  be  compared  with  Indigo. 
The  fastness  to  alkali  and  perspiration  is  satisfactory,  as  is  also  the  fastness  to  rubbing,  espe- 
cially after  "earthing"  the  pieces.  Alizarine  Blue  withstands  carbonising  with  Sulphuric  acid. 
In  dyeing  to  shade,  it  is  advisable  to  keep  the  blue  rather  fuller  and  redder  as  it  is  liable  to 
change  somewhat  towards  green  in  the  finishing  processes. 

Solid  blue  shades  are  also  obtained  with  Anthrol  Blue  NR,  which  equalises  slightly 
better  than  the  Alizarine  Blues:  It  is  dyed  in  exactly  the  same  manner  as  Alizarine  Blue  and 
can  be  used  in  combination  with  it,  or  with  Fast  Mordant  Blue  B,  R,  Acid  Alizarine  Black  R, 
3B,  3B  extra  etc.  Anthrol  Blue  NR  is  slightly  inferior  to  Alizarine  Blue  as  regards  fastness 
to  light,  but  its  fastness  to  wearing  is  satisfactory  for  most  purposes.  The  shades  obtained 
with  it  are  considerably  cheaper  than  Alizarine  Blues,  although  more  expensive  than  those 
obtained  with  the  blue  Chrome  Developing  colours.  Moreover,  they  show  this  disadvantage, 
that  they  are  not  so  fast  to  acid  nor  carbonising  with  Sulphuric  acid,  and  it  is  necessary 
to  employ  Aluminium  Chloride  in  case  the  goods  are  to  be  carbonised  in  the  piece  after  dyeing. 
In  spite  of  these  drawbacks,  Anthrol  Blue  NR  has  often  replaced  the  more  expensive  Aliza- 
rine Blue. 

Still  cheaper  is  the  combination  of  Galleine  and  Logwood  on  a  chrome  mordant,  but 
the  fastness  to  light,  acid  and  perspiration  of  these  colours  is  inferior  to  all  the  other  blue 
dyestuffs  described  hitherto,  and  only  habit  and  cheapness  account  for  the  continued  employ- 
ment of  this  combination;  for  better  qualities,  Galleine  and  Logwood  ought  never  to  be  used, 
since  the  Chrome  Developing  colours  yield  shades  which  are  almost  as  cheap,  and  considerably 
faster. 

Taking  all  these  properties  into  consideration,  it  is  an  undoubted  fact  that  Chrome 
Developing  Colours  offer  greater  advantages  to  the  piece  dyer  than  Alizarine  Blue  and  Anthrol 
Blue,  for  their  fastness,  especially  *that  of  Fast  Mordant  Blue  B  and  R,  is  equal  to  that  of 
Alizarine  Blue,  and  their  application  more  handy  than  that  of  Mordant  colours.  They  pene- 
trate better,  and  yield  shades  which  are  faster  to  rubbing;  the  dyeing  process  itself  requires 
less  time,  and  as  the  bath  is  acidified  throughout,  the  preparatory  finish  of  the  material  re- 
mains much  less  impaired  than  is  possible  when  using  the  two-bath  process  of  the  mordant  colours. 
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Finally,  when  calculating  the  price,  saving  of  time,  steam  and  wages,  the  Chrome 
Developing  colours  will  be  found  considerably  less  expensive  than  Mordant  colours.  Only 
in  one  instance  are  Mordant  colours  more  profitably  used,  viz :  when  the  goods  contain  materia! 
of  very  varied  qualities.  Woollens  such  as  Pilots,  Eskimos  and  similar  goods,  often  contain 
in  the  underweft,  cheaper  material  than  on  the  face.  Chrome  Developing  colours  are  liable 
to  dye  these  two  wefts  differently;  on  a  mordant,  however,  this  drawback  is  less  noticeable 
or  avoided  altogether. 

Brown. 

For  the  production  of  fast  brown  shades  on  piece  goods,  two  special  groups  of  colours 
are  to  be  used:  the  Alizarine  Browns  representing  Mordant  Colours,  the  Acid  Alizarine 
Browns  on  the  other  hand,  belonging  to  the  series  of  the  Chrome  Developing  Colours.  Be- 
tween both  groups  the  same  conditions  prevail,  as  was  pointed  out  for  the  blue  dyestuffs : 
not  only  are  the  Chrome  Developing  Colours  competing  seriously  with  the  older  Mordant 
Colours,  but  they  have  already  largely  supplanted  them  on  account  of  their  greater  fastness 
properties,  which  were  pointed  out  at  the  end  of  the  last  chapter. 

The  various  brands  of  Alizarine  Brown  are  especially  suitable  for  the  production  of 
brown  shades  on  better  class  gentlemen's  suitings,  Pilot  material,  cloths  etc.,  on  account  of 
their  great- fastness  to  wearing  and  light.  They  are  dyed  according  to  the  two-bath  method; 
the  principal  mordant  is  a  Bichrome-Tartar  mordant.  The  dyebath  is  prepared,  especially 
for  heavy  cloths  and  closely  woven  worsteds,  with  5°/0  of  Acetate  of  Ammonia,  the  goods 
entered  at  95  — 105°  F  the  temperature  raised  to  the  boil  within  1  hr.,  boiling  continued  for  1  hour, 
then  2—4 °/0  acetic  acid  is  added  and  the  goods  boiled  for  another  1  —  1 '/j  hr.  For  shading  purposes, 


3°/o  bichromate  of  potash,  2,5°/o  tartar 


10°/o  Alizarine  Brown  Paste 

2X5  °/o  acetic  acid 


Alizarine  Red  or  Alizarine  Orange  may  be  used  for  shading  towards  Red,  Alizarine  Yellow 
and  Mordant  Yellow  for  shading  towards  Yellow,  whilst  Ceruleine  is  employed  for  shading 
towards  Green;  for  darkening  the  shades,  Alizarine  Blue  or  Acid  Alizarine  Black  SE  are 
used.  When  adding  Mordant  Colours,  the  same  precautions  that  have  been  pointed  out  as 
necessary  for  Alizarine  Blue,  viz:  cooling  and  neutralising  of  the  dyeliquid  and  very  gradual 
acidifying  of  the  bath,  have  to  be  observed. 

Alizarine  Brown  is  very  fast  to  light,  alkali  and  wearing;  it  stands  steaming,  and  its 
shade  is  only  slightly  altered  towards  yellow  in  wet  steaming.  Goods  which  have 
to  stand  carbonising  with   Sulphuric   acid    cannot     be    dyed    with   Alizarine   Brown.     In   this 


2,8 "/»  Acid  Alizarine  Brown  EB 
0,9j/o  Mordant  Yellow  O 
0,35  °/o  Acid  Alizarine  Red  G 

20°/o  Glauber's  S3lt,  5%  acetic  acid 
2°/o  sulphuric  acid 


3°/o  bichromate  of  potash. 
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case,  combinations  must  be  used  which  stand  carbonising:  e.  g.  Alizarine  Orange  mixed  with 
Alizarine  Blue  or  Acid  Alizarine  Black  SE;  the  method  of  dyeing  follows  exactly  that  of 
Alizarine  Brown.  When  using  Acid  Alizarine  Black  SE,  it  is  advisable  to  finish  the  dyeing 
operation  by  adding  '/a — 1  °/o  ofBichrome,  and  boiling  for  V2  an  hour,  in  order  to  increase  the 
fastness. 

Alizarine  Brown  is  inferior,  in  the  sum  total  of  its  fastness  properties,  to  Acid  Alizarine 
Brown  B,  BB,  R,  RH  extra  and  T.  These  colours  are  dyed  in  an  acid  bath,  and  then  fixed 
by  an  aftertreatment  with  Chrome;  they  may,  however,  also  be  dyed  on  a  mordant  and  then 
combined  with  Alizarine  Colours.  In  that  case  it  is  necessary  to  finish  the  dyeing  operation 
by  chroming  off  with  1  %  of  Bichrome.  The  ordinary  method  of  dyeing  for  the  various  brands 
of  Acid  Alizarine  Brown  is,  to  dye  with  10°/o  of  Glauber's  salt  and  3°/0  of  Sulphuric  acid,  and 
to  develop  with  1— 2V2°/o  ofBichrome.  The  Acid  Alizarine  Browns  equalise  very  well,  so 
that  their  penetration  leaves  little  to  be  desired,  however  for  material  that  dyes  through  with  diffi- 
culty, the  Sulphuric  acid  is  best  replaced  at  first  with  a  weaker  acid  such  as  Acetic  acid  or 
Formic  acid,  and  the  bath  finally  exhausted  with  Sulphuric  acid.  Generally,  it  is  advisable 
to  make  the  baths  not  too  acid,  nor  to  use  too  much  chrome  when  developing,  since  this 
interferes  with  the  yield  of  the  colour,  without  improving  its  fastness.  The  weight  ofBichrome 
should  never  exceed  two  thirds  of  the  amount  of  colour  used. 

For  shading  Acid  Alizarine  Brown,  all  colours  may  be  used  which  are  developed  with 
Bichrome;  it  may  be  added  at  any  time  to  the  dyebath  without  interfering  with  the  equalising. 
The  final  dyeing  to  pattern,  after  chroming,  is  obtained  with  additions  of  Patent  Blue  A,  Fast 
Acid  Violet,  Milling  Blue  2R  extra,  Flavazine  etc. 

The  fastness  to  rubbing  of  Acid  Alizarine  Brown  B  and  T  is  equal  to  that  of  Alizarine 
Brown,  whilst  Acid  Alizarine  Brown  BB  and  R  are  slightly  superior,  but  the  brand  RH  extra  is 


0,55  "/o  Mordant  Yellow  O 
0,45  °/o  Fast  Mordant  Blue  B 
l,5°/o  Acid  Alizarine  Brown  BB 

10°/o  Glauber's  salt,  3°/o  sulphuric  acid 


2,5  °/0  bichromate  of  potash. 


especially  to  be  recommended  for  fastness  to  rubbing;  the  goods  must  therefore  be  "earthed" 
except  when  the  last  named  brand  is  used.  The  fastness  to  alkali  and  light  of  the;  various 
brands  of  Acid  Alizarine  Brown  is  excellent,  and  better  than  that  of  Alizarine  B  own;  they 
excel  Alizarine  Brown  also  in  fastness  to  acid  and  carbonising,  so  that  Acid  Alizarine  Brown 
may  actually  be  used  for  goods  which  are  to  be  carbonised  in  the  piece  with  Sulphuric  acid. 
The  shades  withstand  dry  and  wet  steaming,  and  even  potting  alters  the  shade  only  slightly 
towards  yellow. 

Another  method  of  obtaining  brown  shades  with  Chrome  Developing  Colours  is  to  use 
the   combination   of  Acid  Alizarine  Grenade  R   or  Acid  Alizarine  Red  G   or  B  with  Mordant 


2°/o  Mordant  Yellow  O 
2,25°/,  Fast  Mordant  Blue  R 
0,75  °/o  Acid  Alizarine  Red  B 

20°/o  Glauber's  salt,  3*/.  sulphuric  acid 


3°/o  bichromate  of  potash,  l°/0  sulphuric  acid. 


The  dyeing  •  if  heavy  cloths  and  fine  worsted  materials. 


109 


Yellow  O,  Fast  Mordant  Blue  B  or  R  and  Acid  Alizarine  Black  R.  Shades  thus  obtained, 
answer  all  requirements  as  regards  fastness  to  alkali,  light  and  wearing;  they  are  fast  to  rubbing 
and  perspiration,  and  can  be  carbonised  in  the  piece  without  change  of  shade.  The  fastness 
to  decatising  and  potting  of  the  combination  with  Fast  Mordant  Blue,  is  not  quite  equal  to 
that  of  Acid  Alizarine  Brown,  but  is  to  be  considered  satisfactory  for  most  purposes,  and  is 
superior  to  the  combination  with  Acid  Alizarine  Black  R. 

Fast  brown  shades  on  piece  goods  can  also  be  obtained  with  Chrome  Brown  RO,  which 
is  dyed  with  10— 25°/0  of  Glauber's  salt  and  3°/o  of  Sulphuric  acid,  and  developed  with  3 — 4°/0 
of  Bichrome,  without,  or  better,  with  the  addition  of  2— 3°/o  of  Lactic  acid  and  1—2%  of  Sul- 
phuric acid.  Chrome  Brown  is  very  fast  to  rubbing;  it  withstands  the  influence  of  street  dirt 
and  perspiration,  and  may  be  carbonised  with  Sulphuric  acid;  but  as  regards  fastness  to  light 
and    decatising,    it   is  not  equal   to  Acid  Alizarine  Brown.     Still,    for  most  purposes  it  will  be 


Indigo  bottom  topped  with : 
27o  Patent  Blue  A 
0, 75*70  Acid  Alizarine  Green  G 
1  ",o  Mordant  Yellow  O 
20°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


l,5°/o  bichromate  of  potash,  l°/0  lactic  acid. 


found  suitable,  especially  as  its  fastness  to  wearing  is  much  superior  to  the  old  fashioned  com- 
bination of  Fustic,  Logwood,  Archil  or  Alizarine  Red. 


Green. 

The  fastest  green  shades  on  piece  goods  are  obtained  on  an  Indigo  bottom  with  fast 
yellow  dyestuffs. 

The  bottoming  (pointing)  with  Indigo  may  be  carried  out  in  the  piece,  according  to  the 
description  given  on  page  98.  It  is,  however,  preferable  to  blue  the  loose  wool  and  top  with 
yellow  and  other  colours  in  the  piece,  thus  securing  a  better  penetration  of  the  Indigo  bottom. 

For  topping,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW  are  used,  which  can  be 
combined  with  blue  or  green  dyestuffs,  such  as  Chromotrope  FB,  F4B,  DW,  Fast  Mordant 
Blue  B,  Acid  Alizarine  Green  G,  Alizarine  Direct  Green  G,  Acid  Alizarine  Grey  G,  Acid 
Alizarine  Blue -Black  3B,  Acid  Alizarine  Blue  BB  etc.  For  especially  bright  greens,  Patent 
Blue  A  is  sometimes  used.  According  to  the  colours  employed,  they  are  developed  either  with 
Bichrome  or  Fluoride  of  Chrome;  it  must  be  borne  in  mind  however,  that  a  surplus  of  Bichrome 
and  acid  in  the  dyebaths  has  to  be  avoided,  in  order  not  to  impair  the  Indigo  bottom.  It 
is  advisable,  therefore,  to  add  1 — 2°/0  of  Lactic  acid  to  the  chrome  bath. 

All  the  colours  mentioned  above  equalise  well  and  yield  well  penetrated  effects.  In 
conjuncton  with  Indigo,  which  withstands  all  influences  satisfactorily,  fast  green  shades  are  thus 
obtained  which  are  very  fast  to  light  and  wearing,  and  stand  carbonising  and  decatising  satisfactorily. 


Indigo  bottom  topped  with: 
2°|o  Mordant  Yellow  O 
l'lo  Patent  Blue  A 
20  °/o  Glauber's  salt,  3"/o  sulphuric  acid 


l,5°/o  bichromate  of  potash,  l"/0  lactic  acid 
l°/o  sulphuric  acid. 
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3°/o  Alizarine  Direct  Green  G 
l,5"/o  Fast  Mordant  Blue  B 
0,5°/o  Mordant  Yellow  O 
20°/o  Glauber's  salt,  5°/o  acetate  of  Ammonia, 
2,5  °/o  acetic  acid,  2°/o  sulphuric  acid 


2,5%  bichromate  of  potash. 


If  green  shades  are  to  be  obtained  on  piece  goods  without  the  Indigo  bottom,  Alizarine 
Direct  Green  G,  or  blue  and  green  Chrome  Developing  colours  are  used,  since  Mordant  Colours 
such  as  Ceruleine  and  Alizarine  Green  S,  or  the  Blue  Alizarines  in  combination  with  yellow, 
present  difficulties  as  regards  penetration  and  would  therefore  lead  to  unsatisfactory  results. 

Alizarine  Direct  Green  G  must  be  mentioned  first.  It  is  an  Alizarine  colour  which  can 
be  used  both  on  a  mordant,  or  be  employed  as  a  Chrome  Developing  Colour,  or  finally,  be 
dyed  as  a  Direct  Acid  Colour.  In  all  cases,  with  Alizarine  Direct  Green  G  bright  bluish  green 
shades  are  obtained,  which  are  very  fast  to  light,  alkali,  perspiration  and  wearing,  and  also 
distinguished  for  fastness  to  rubbing.  The  fastness  to  decatising  and  milling  of  the  after-chromed 
shade  is  to  be  considered  the  best,  but  for  the  purposes  of  piece  dyeing,  in  almost  all  cases 
—  even  on  better  class  materials  —  the  acid  dyed  shade  will  be  found  satisfactory. 

Alizarine  Direct  Green  G  is  dyed,  according  to  the  quality  of  the  goods,  with  10 — 20% 
of  Glauber's  salt  and  2°/0  of  Acetic  acid  (for  pieces  which  dye  through  with  difficulty,  the 
bath  is  prepared  preferably  with  5 — 10°/0  of  Acetate  of  Ammonia);  the  goods  are  entered  at 
a  medium  temperature,  the  latter  gradually  raised  to  the  boil,  then  2 — 4%  of  Acetic  acid  are  added, 
and  finally,  the  bath  exhausted  with  1 — 2°/0  of  Sulphuric  acid.  The  resulting  shades  do  not 
require  washing  with  "earth",  and  are  to  be  considered,  next  to  those  obtained  with  Indigo, 
the  fastest  to  light  and  wearing. 

Very  good  results  are  also  obtained  with  Acid  Alizarine  Green  G,  which  penetrates 
much  better  than  all  the  other  blue  and  green  Mordant  Colours.  It  is  dyed  with  10— 30°/o  of 
Glauber's  salt  and  3°/0  of  Sulphuric  acid,  and  developed  with  3%  of  Bichrome  or  4°/0  of 
Fluoride  of  Chrome.  For  shading  Alizarine  Yellow  GGW  and  Mordant  Yellow  O  are  used 
on  the  one  hand,  and  Alizarine  Direct  Blue  B,  Fast  Mordant  Blue  R  or  B,  Acid  Alizarine 
Blue  BB,  on  the  other  hand;  the  latter  can  only  be  employed  when  developing  with  Fluoride 
of  Chrome.  Although  the  shades  obtained  with  Acid  Alizarine  Green  G  are  not  to  be  com- 
pared, as  regards  fastness,  to  those  obtained  on  an  Indigo  bottom,  still,  their  fastness  to  light, 
alkali  and  wearing  is,  in  most  cases,  quite  satisfactory.  Carbonising  turns  the  shade  slightly 
yellower,  decatising  slightly  bluer,  which  is  to  be  taken  into  consideration  in  matching.  The 
latter  change  of  shade  can  be  reduced  to  a  minimum  if  the  goods  are  not  rinsed  too  long  after 
dyeing,  or  if,  after  decatising,  the  goods  are  passed  through  a  weak  acid  solution. 

By  combining  Chromotrope  FB,  F4B  and  DW  with  Mordant  Yellow  O  and  Alizarine 
Yellow  GGW,   very  fast  greens  are  obtained;   for  dark  Russian  Green,  Chromotrope  S,  com- 


0,35°/o  Patent  Blue  A 
2,8  f/o  Fast  Mordant  Blue  B 
l,2°/o  Mordant  Yellow  O 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


3°/o  bichromate  of  potash,  l°/o  sulphuric  acid. 
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bined  with  same  yellow  dyestuff,  is  employed.  The  application  of  these  colours  follows  exactly 
the  methods  explained  for  blue  colours  on  page  102.  Brighter  greens  are  shaded  with  Patent 
Blue  A,  which  when  used  in  moderate  proportions,  has  no  deleterious  effect  upon  the  fastness 
of  the  colour. 

Also  Fast  Mordant  Blue  B,  mixed  with  the  above  mentioned  yellow  dyestuffs  and  Patent 
Blue  A,  produces  fast  green  to  dark  green  shades.  Its  application  is  the  same  as  that  of  the 
blue  colours  mentioned  on  page  103,  so  that  we  need  only  refer  to  what  has  been  said  there. 

The  fastness  to  wearing,,  light  and  decatising  of  greens  obtained  with  Fast  Mordant 
Blue  B,  is  to  be  considered  the  most  satisfactory  after  those  obtained  on  an  Indigo  bottom; 
next  follow  the  greens  obtained  with  Chromotrope,  and  finally,  those  obtained  with  Acid  Aliz- 
arine Green  G. 

Fancy   shades. 

Fast  fancy  shades,  on  heavy  carded  and  worsted  materials  such  as  are  used  for  over- 
coatings, liveries,  carriage  cloths,  etc.  are  produced  in  two  ways:  either  Mordant  Colours 
are  used  on  a  mordant,  or  Chrome  Developing  Colours  are  employed.  As  a  mordant  for 
fancy  shades  the  Bichrome-Tartar  mordant  is  almost  exclusively  used,  since  it  yields  more 
even  and  better  penetrated  results  than  all  other  mordants  which,  on  account  of  their  greater 
acidity,  load  the  goods  with  acid,  which  in  its  turn  causes  the  colours  to  run  on  to  the  goods 
more  quickly  and  more  unevenly,  and  not  to  penetrate  right  into  the  heart  of  the  cloth.  Even 
when  using  a  Bichrome-Tartar  mordant  there  are  often  difficulties  to  be  overcome  —  especi- 
ally when    dyeing   thick   materials  —  in  order  to  obtain  even  results  and  get  the  goods  well 


2°/o  bichromate  of  potash,   1,5%  cream  of  tartar 

l,25°/o  Alizarine  Brown  paste 

l°/o  Alizarine  Blue  A  Paste 
0,25  °/o  Alizarine  Yellow  GGW  powder 

2°/o  Ammonia,  2X2  °/o  acetic  acid. 


dyed  through.  For  this  reason,  all  means  which  might  act  advantageously  are  to  be  employed 
when  dyeing  fancy  shades.  The  dyebath  is  prepared  with  the  necessary  amount  of  dyestuff 
and  5  °/0  of  Acetate  of  Ammonia  or  3 — 5  %  of  Ammonia,  the  wetted  goods  are  entered  cold, 
and  the  liquid  is  heated  slowly  and  evenly  to  the  boil;  the  colours  are  exhausted  by  adding 
acid  very  slowly  and  gradually.  Before  adding  more  Mordant  Colours,  the  bath  must 
be  cooled  down  to  85 — 105°  F.,  and  neutralised  with  Ammonia;  then  the  temperature  is 
gradually  raised,  as  already  described. 

If  these  precautions  are  observed,  generally  very  satisfactory  and  even  results  are  obtained. 
According  to  the  shade  required,  the  various  Alizarine  and  Mordant  Colours  are  used,  such 
as  Alizarine  Brown  paste,  Alizarine  Orange,  Alizarine  Red,  Alizarine  Blue  DNW  and  A,  Ceru- 
leine  SW  and  Alizarine  Yellow  GGW,  so  that  by  combining  these  colours  all  current  blue, 
brown  and  drab  shades  can  be  obtained.  It  is  of  course  necessary,  in  selecting  the  colours, 
to  have  regard  to  their  properties;  for  instance,  drab  shades  produced  with  Alizarine  Brown 
cannot  be  carbonised  with  Sulphuric  acid,  and  unless  Chloride  of  Alumina  is  used  for  car- 
bonising, these  shades  must  be  obtained  with  Alizarine  Orange  and  Alizarine  Blue. 

The  dyeing  of  light  fancy  shades  on  heavy  cloths  and  worsted  goods  is  one  of  the  most 
difficult  branches  of  fast  wool  dyeing.  The  dyeing  operation  requires  to  be  carried  out  very 
slowly,  and  therefore  the  cost  of  steam  and  wages  is,  comparatively  speaking,  very  high. 
Moreover,  as  the  goods  are  mostly  treated  for  a  considerable  time  in  an  alkaline  bath,  a  great 
many  of  the  properties  attained  in  the  preparatory  treatments,  are  lost. 
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The  fact  that  the  chrome  Developing  colours  have  been  taken  up  most  readily  for  the 
production  of  fancy  shades  is  to  be  ascribed  to  all  these  unfavourable  conditions,  for  the  disadvan- 
tages which  are  incurred  by  using  Alizarine  Colours  are  transformed  into  advantages  when 
using  Chrome  Developing  Colours.  Their  solubility  and  equalising  property  enable  the  dyer 
to  dye  even  the  heaviest  materials  well  through;  moreover,  the  dyeing  in  an  acid  bath  and 
the  shorter  time  of  dyeing,  retain  to  a  great  degree  the  properties  imparted  to  the  goods  by 
the  preparatory  treatments,  and  finally,  the  one  bath  dyeing  method  brings  about  a  saving  of 
steam  and  wages,  also  an  increased  output. 

If  one  takes  into  consideration  the  fact  that  the  fastness  of  fancy  shades  obtained  with 
Chrome  Developing  colours  is  not  inferior,  but  in  a  great  many  instances  superior,  to  those 
obtained  with  Alizarine  Colours,  and  that  the  former  are  considerably  cheaper  than  the  latter, 

i 


0,5  °/o  Acid  Alizarine  Grenade  R 
0,3  °/o  Mordant  Yellow  O 
0,45  °/0  Acid  Alizarine  Blue  Black  SB 

20°/o  Glauber's  salt,  3°/o  acetic  acid 
2°/o  sulphuric  acid 


l°/o  bichromate  of  potash, 


it  will  be  readily  understood  that  it  is  more  advantageous  for  the  dyer  to  use  Chrome  Devel- 
oping colours  for  fancy  shades. 

Brown  and  drab  shades  are  obtained  with  Acid  Alizarine  Brown  B  and  BB,  which  are 
shaded  according  to  requirements  with  Mordant  Yellow  O,  Fast  Mordant  Blue  B,  Acid  Aliz- 
arine Blue  Black  B  and  3B,  Acid  Alizarine  Black  R  and  3B  extra.  Instead  of  Acid  Alizarine  Brown, 
Acid  Alizarine  Grenade  R  may  be  used,  in  which  case  the  shades  are  matched  exactly  to  pattern 
by  additions  of  Mordant  Yellow  O,  Acid  Alizarine  Black  R,  8B  extra  and  Fast  Mordant  Blue  B. 

Grey  and  bluish  grey  shades  are  produced  with  Acid  Alizarine  Grey  G,  Acid  Alizarine 
Blue  Black  B  and  3B  or  Fast  Mordant  Blue  B,  R,  combined  with  Mordant  Yellow  O,  Acid 
Alizarine  Grenade  R  and  some  Patent  Blue  A. 


l°/o  Acid  Alizarine  Blue  Black  SB 

20°/»  Glauber's  salt,  5°/,  acetic  acid 
2°/o  sulphuric  acid 


1  °/o  bichromate  of. potash. 


For  olive  and  green  fancy  shades,  Acid  Alizarine  Blue  Black  B  and  3B  and  Mordant 
Yellow  O  are  to  be  considered  as  the  principal  ingredients,  to  which  are  added  according  to 
requirements,  Acid  Alizarine  Brown  B,  Acid  Alizarine  Grenade  R  and  Patent  Blue  A.  Also 
a  mixture  of  Fast  Mordant  Blue  B  or  R  with  Mordant  Yellow  O,  is  to  be  recommended. 

For  all  fancy  shades,  the  dyebath  is  prepared  with  20°/o  Glauber's  salt  and  3 — 5°/0 
Acetic  acid,  and  the  required  amounts  of  dyestuff  solutions;  the  goods  are  entered  at  105 — 125 °F., 
the  bath  heated  to  the  boil  and  boiled  for  1/j  an  hour;  then  about  2°/0  of  Sulphuric  acid  are 
added,  and  boiling  continued  for  a  further  llz—z\i  of  an  hour.  After  cooling  the  bath,  the 
shade  is  developed  by  boiling  for  */* — 1  hour  with  '/a — 2°/0  of  Bichrome.  Goods  which  equalise 
can  be  dyed  without  Acetic  acid  using  2x/a — 3°/0  of  Sulphuric  acid,  instead.  The  shades  are 
brought  up  to  pattern  by  adding  Chrome  Resisting  Fast  Acid  colours  such  as  Patent  Blue  A, 
Fast  Acid  Violet  A2R,  R,  RGE,  RBE,  Milling  Blue  2R  extra,  Flavazine  T  and  S. 
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0,75 ",'»  Acid  Alizarine  Blue  Black  B 
0,150/0  Acid  Alizarine  Grenade"  R 
0,22 "/«  Mordant  Yellow  O 

20  °/o  Glauber's  salt,  5  °/u  acetic  acid 
2°/o  sulphuric  acid 


l°/o  bichromate  of  potash. 


Fancy  shades  obtained  in  this  manner  satisfy  all  requirements  as  regards  fast- 
ness to  light  and  wearing,  and  excel  in  many  cases  shades  obtained  with  Mordant  Colours; 
they  are  fast  to  dry  and  wet  steaming,  and  can  be  carbonised  with  Sulphuric  acid.    Also,  the 


0,16  °/o  Acid  Alizarine  Grey  G 

0,21  °/0  Acid  Alizarine  Grenade  R 

0,11 "/«  Alizarine  Yellow  GGW  powder 

20°/n  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


l°/o  bichromate  of  potash. 


other  finishing  operations  do  not  change  the  shade  noticeably,  so  that  it  is  not  a  difficult  matter 
to  dye  to  pattern. 

Red. 

Red  shades  on  heavy  piece  goods  are  comparatively  rarely  demanded;  Currant,  Claret 
red  and  brown  red,  also  violets  are  to  be  considered. 

The  production  of  bright  madder  reds,  for  which  Alizarine  Red  paste  on  alum,  or  better 
still,  Alizarine  Red  1WS,  acid  dyed  and  after-treated  with  alum,  is  used,  need  not  therefore 
be  entered  upon. 

For  darker  reds,  Alizarine  Red  on  a  chrome  mordant  on  the  one  hand  and  the  acid  dyed 
red  chrome  developing  colours  on  the  other  hand,  to  which  Alizarine  Red  1WS  may  be  added, 
are  employed.  The  former  are  less  often  used,  because  the  two-bath  method  is  more  expen- 
sive and  tedious  than  the  one-bath  method;  moreover,  the  shades  obtained  are  less  fast  to 
wearing,  rubbing  und  alkali,  and  do  not  starM  carbonising. 

The  red  chrome  developing  colours,  Acid  Alizarine  Red  G,  B  and  Acid  Alizarine  Grenade 
R,  are  best  suited  for  piece  dyeing.  They  equalize  and  penetrate  well,  are  fast  to  alkali, 
rubbing  and  light,  and  withstand  carbonising  with  Sulphuric  acid  and  decatising. 

They  are  dyed  with  10°/0  of  Glauber's  salt  and  4°/0  of  Sulphuric  acid  in  a  boiling  bath, 
and  developed  with  2— 3°/0  of  Bichrome.  For  shading,  Acid  Alizarine  Yellow  GGW  and 
Mordant  Yellow  O,  Acid  Alizarine  Violet  N,  Fast  Mordant  Blue  R  are  used,  and  the  shade 
dyed  to  pattern  with  Fast  Acid  Violet,  Milling  Blue  2R  extra  and  Flavazine  S. 

In  this  manner  all  current  red  shades,  can  be  obtained  sufficiently  fast  on  all  classes  of 
goods,  even  those  that  dye  through  with  difficulty. 
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2.  The  dyeing  of  lighter  carded  and  worsted  goods  for  gentlemen's  suitings. 

Although  these  goods  are  exposed  to  the  same  influences  of  wind  and  weather  as  the  better 
qualities  of  the  same  materials,  their  price  is  so  much  cheaper  and  so  much  less  expected  of  their 
durability,  that  colours  of  inferior  fastness  may  be  employed  for  dyeing.  This  is  especially  possible 
because  these  goods  undergo  a  mild  finish  and  generally  have  to  stand  only  a  slight  wet  decatising. 

Consequently,  and  bearing  in  mind  the  greater  expense,  the  Alizarine  and  other  Mordant 
colours  are  only  very  seldom  employed  for  this  class  of  goods,  for  their  application  is  often 
liable  to  destroy  the  high  finish  imparted  to  these  materials  in  the  preparatory  treatments. 
There  is  also  another  fact  which,  in  late  years,  has  largely  tended  to  exclude  the  Alizarine 
dyestuffs  from  this  branch  of  the  industry.  It  is  the  fashion  to  work  into  the  goods,  white  or 
coloured  effects  of  a  vegetable  nature,  and  the  colour  of  these  effect  threads  must  remain 
unaffected  in  the  dyeing  process. 

With  few  exceptions,  Mordant  colours  do  not  fulfil  this  requirement,  because  during  the 
preparatory  mordanting  of  the  pieces  the  vegetable  fibre  is  also  mordanted,  and  then  becomes 
dyed  together  with  the  pieces. 

On  the  other  hand,  the  Chrome  developing  colours,  with  very  few  exceptions,  offer  no 
difficulty  in  this  respect,  and  since  these  colours  also  possess  satisfactory  fastness  properties, 
they  are  most  largely  employed  in  this  branch  of  piece  dyeing. 

For  dyeing  materials  with  white  or  coloured  effect  threads  or  lists  of  cotton  or  other 
vegetable  fibres,  the  following  Chrome  developing  colours  are  especially  suitable: 

Mordant  Yellow  O  Chromotrope  FB,   F4B,  DW,  8B,  10B,  S 

Alizarine  Red  1WS  Chromotrope  Blue  A 

Acid  Alizarine  Red  G  and  B  Fast  Mordant  Blue  B,  R 

Acid  Alizarine  Grenade  R  Acid  Alizarine  Blue  BB 

Acid  Alizarine  Violet  N  Acid  Alizarine  Green  G 

Chromogene  I  Acid  Alizarine  Brown  RH  extra 

Chrome  Brown  RO  Acid  Alizarine  Black  R,  RG,  RH,  T,  SN. 

Of  Mordant  colours  which  may  be  employed  on  a  chrome  mordant  for  dyeing  goods 
with  white  cotton  effect  threads  or  lists,  the  following  may  be  mentioned: 

Mordant  Yellow  O,  Alizarine  Red  1WS  and  Fast  Mordant  Blue  B  and  R. 

The  property  of  the  Chrome  developing  colours  of  not  dyeing  effect  threads  of  a  vege- 
table nature,  manifests  itself  in  piece  dyeing,  when  burls  and  cotton  threads  are  not  coloured, 
whilst  Alizarine  colours  generally  cover  them  fairly  well.  If  self-coloured  goods,  which  are 
very  full  of  burls,  so  that  it  is  impossible  to  remove  them  by  means  of  the  burling  iron,  or 
to  cover  them  by  daubing  them  over,  are  to  be  dyed  with  Chrome  developing  colours  they 
must  be  carbonised  either  before  or  after  dyeing.  There  is  no  difficulty  about  carbonising  after 
dyeing,  since  all  Chrome  developing  colours  withstand  carbonising  in  the  piece. 

Cheap  goods,  which  are  full  of  burls,  are  often  not  carbonised,  the  burls  being  covered 
over  by  a  special  process  in  milling.  This  milling  and  the  covering  of  the  burls  may  be 
carried  out  simultaneously,  so  that  in  this  manner  time  and  wages  are  saved,  and  at  the  same 
time  a  better  appearance  is  imparted  to  the  goods. 

This  process  rests  on  the  fact  that  certain  Dianil  colours,  when  applied  in  a  weak 
alkaline  solution,  dye  only  the  cotton  and  other  vegetable  impurities  present  in  the  wool,  without 
affecting  the  latter,  so  that  it  may  be  used  for  Marengos  and  Melanges,  dyed  in  the  loose  wool, 
without  running  any  danger  of  dirtying  the  white  of  the  wool. 

The  most  suitable  colours  for  this  purpose  are  Dianil  Black  CR  and  Patent  Dianil  Black 
FF  cone.  About  3  '/a — 7  ozs.  of  these  colours  are  dissolved  in  4 — 5  '/a  pints  of  the  milling 
liquor  at  about  100 — 120°  F;  the  piece  to  be  treated  is  allowed  to  run  for  some  time  in  this 
black  milling  liquor,  either  in  the  milling  or  washing  machine.  The  goods  are  treated  until 
the  burls  are  sufficiently  well  covered,  or  until  sufficiently  milled.  About  10  minutes  before 
the  end  of  the  milling  operation,  some  Glauber's  salt  is  added  to  the  milling  liquor;  the  goods 
are  then  washed,  first  in  luke-warm  and  afterwards  in  cold  water. 
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Next  to  the  Chrome  developing  colours,  a  large  number  of  the  faster  Acid  colours  must 
be  mentioned  as  suitable  for  the  dyeing  of  cheaper  gentlemen's  suitings.  These  colours  are  used 
in  fairly  large  quantities  for  this  purpose  and  will  be  more  fully  dealt  with  when  describing 
the  separate  shades.  Illustrations  of  this  will  be  found  in  the  next  chapter,  page  126  etc., 
whilst  for  better  quality  goods,  necessitating  the  use  of  Alizarine  and  Mordant  colours,  we 
refer  to  the  previous  chapter. 

The  principal  colours  in  vogue  are  black,  blue  and  brown,  whilst  drab  shades  of  various 
kinds  are  also  largely  used. 

Black. 

For  Black,  which  is  of  paramount  importance  for  men's  cheaper  suitings,  quite  a 
number  of  colours  are  at  the  disposal  of  the  dyer;  Acid  Alizarine  Black,  Chromotrope  S,  Copper 
Black  and  Chrome  Black,  then  Carbon  Black,  Amido  Black  and  Amido  Naphtol  Black. 

When  using  Acid  Alizarine  Black,  the  brands  SE,  SET,  SN  and  SNT  are  generally  not  to  be 
considered,  their  degree  of  fastness  being  unnecessarily  high  for  the  purpose  in  question.  Generally, 
Acid  Alizarine  Black  R  and  its  allied  brands,  3B,  3B  extra,  T  and  RH,  are  employed.  The  process 
of  dyeing  is  as  follows:  The  bath  is  prepared  with  10°/0  of  Glauber's  salt,  4  °/o  of  Sulphuric  acid  and 
the  necessary  amount  of  dyestuff;  the  goods  are  entered  at  140 — 176°  F,  the  liquid  gradually  heated 
to  the  boil  and  boiled  for  about  1  hour;  then  1 '/a — 21/2°/0  of  Bichrome  (according  to  depth  of 
shade)  are  added,  and  the  material  boiled  for  another  '/a- 3/*  °f  an  hour.  Acid  Alizarine 
Black  R  and  RH  are  used  for  medium  blacks,  3B  and  3B  extra  for  very  bloomy  blacks  and  T 
for  jet  blacks;  they  may  be  shaded  with  Mordant  Yellow  O,  Alizarine  Red  1 WS,  Acid 
Alizarine  Grenade  R,  Acid  Alizarine  Red  G,  B,  Acid  Alizarine  Violet  N,  Fast  Mordant  Blue 
B,  R,  Patent  Blue  A,  Milling  Blue  2R  extra,  Fast  Acid  Violet  R  and  A2R,  Flavazine  T 
and  S  etc.;  the  last  named  Acid  colours  are  especially  to  be  used  for  dyeing  to  pattern. 

For  goods  with  white  effect  threads,  Acid  Alizarine  Black  R  is  to  be  employed  in  the 
first   place.     It   is  shaded    with   Mordant   Yellow    O,   Acid    Alizarine    Red   B   and   Fast   Mor- 


5°/.  Acid  Alizarine  Black  R 
0,25 "/.  Mordant  Yellow  O 

10°/o  Glauber's  salt,  4°'o  sulphuric  acid 
2°/o  bichromate  of  potash. 


dant  Blue  B.  In  order  to  keep  the  cotton  effects  as  white  as  possible,  the  dyebath  is  made 
rather  more  acid  in  this  case:  the  bath  is  prepared  with  10°/o  Glauber's  salt  and  4°/0  Sul- 
phuric acid,  and  2°/0  Sulphuric  acid  are  added  together  with  the  Bichrome. 


4,5°/o  Acid  Alizarine  Black  R 

10"/o  Glauber's  salt,  4",o  sulphuric  acid 
2°'o  bichromate  of  potash,  2°/0  sulphuric  acid. 
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4°/o  Chromotrope  S 
0,5  °/o  Mordant  Yellow  O 

15°/o  Glauber's  salt,  3°/o  sulphuric  acid 


3°/o  bichromate  of  potash,  l°/0  sulphuric  acid. 


Acid  Alizarine  Black  R  and  its  allied  brands,  equalise  well  and  yield  very  pure  blacks, 
which,  especially  those  of  brands  8B  and  3B  extra,  are  hardly  inferior  to  the  shade  of  Log- 
wood-Chrome Black.  Their  fastness  to  light  is  much  better  than  that  of  Logwood  Black,  the 
fastness  to  alkali  is  excellent,  and  the  fastness  to  rubbing  and  perspiration  is  also  much 
superior  to  that  of  Logwood  Black.  The  pieces  may  be  carbonised  and  are  fast  to  decatising 
and  water,  so  that  cotton  effects  are  not  tinted  in  steaming,  or  on  becoming  wet. 

Very  beautiful  blacks  are  obtainable  with  Chromotrope  S.  This  colour  answers  all 
requirements  as  regards  fastness  to  light,  alkali,  perspiration  and  rubbing;  it  equalises  well 
and  dyes  all  kind  of  goods  well  through.  It  is  shaded  with  Alizarine  Red  1WS  and  Mordant 
Yellow  O,  also  Patent  Blue  A  and  Acid  Violet  5BF.  The  dyebath  is  prepared  with 
15°/0  Glauber's  salt  and  3%  Sulphuric  acid,  and  the  shade  developed  with  2 — 3°/o  of  Bichrome. 
Cotton  threads  are  not  tinted  by  Chromotrope  S,  but  it  is  possible  that  after  decatising  the  cotton 
may  show  a  reddish  hue.  In  order  to  avoid  this,  it  is  advisable  to  chrome  goods  with  white 
cotton  effect  threads  with  3°/0  Bichrome,  2°/0  Lactic  acid  and  1 — 2°/0  of  Sulphuric  acid. 

The  aftertreatment  of  Chromotrope  S  in  this  manner,  which  causes  the  dyestuff  to  be 
fully  oxidised  and  the  Bichrome  to  be  completely  reduced,  makes  it  possible  to  use  Chromo- 
trope S  together  with  Logwood.  It  is  a  well-known  fact  that  the  bloom  of  Logwood  is  to  be 
ascribed  to  the  complete  transformation  of  Bichrome  into  Chrome  Oxide,  for  even  slight 
traces  of  remaining  Chromic  acid  act  destructively  on  the  Logwood  dyestuff  and  dull  its 
shade.  By  developing  Chromotrope  S  with  Bichrome,  Lactic  acid  and  Sulphuric  acid,  an 
excellent  bottom  is  obtained  for  a  bloomy  Logwood  black;  and  it  is  possible  by  topping  Chromo- 
trope S  with  Logwood,  to  obtain  a  cheap  and  beautiful  black,  which  is  superior  to  the  ordinary 
Logwood  as  regards  fastness  to  light,  wearing,  acid  and  stoving. 

For  this  purpose,  2 — 3%  of  Chromotrope  S  are  used;  the  bath  is  prepared  with  20°/o 
Glauber's  salt  and  3  °/0  Sulphuric  acid,  and  after  boiling  for  1  hour,  3  °/0  Bichrome,  2  °/0  of 
Lactic  acid  and  1  */2  °/o  of  Sulphuric  acid  are  added.  After  rinsing  the  goods,  they  are  dyed 
in  the  usual  manner  with  Logwood  chips,  Logwood  Extract  or  other  Logwood  preparations, 
perhaps  with  the  addition  of  a  little  Fustic  Extract. 

Of  further  Chrome  developing  colours  which  are  to  be  mentioned  for  fast  blacks  on  piece 
goods,  Chrome  Black  B,  2G  and  T  play  an  important  part;  the  first  mentioned  yielding  bloomy 
blue-blacks,  the  last,  jet  blacks,  whilst  the  brand  2G  comes  between  the  two.  These  are  dyed 
in  an  Acetic  acid  bath,  to  which  1 — 2°/0  of  Sulphuric  acid  are  gradually  added,  and 
developed  according  to  depth  of  shade  with  Vs— 2°/o  of  Bichrome  and  2  —  3%  of  Copper  Sul- 
phate. The  shades  obtained  are  fairly  fast  to  alkali,  acid  and  carbonising,  also  decatising, 
and  excel  Logwood  Black  as  regards  fastness  to  rubbing  and  light. 

Logwood  is  still  used  in  considerable  quantities,  in  spite  of  its  inferior  fastness  to  light, 
perspiration,  rubbing,  storing  etc.  for  dyeing  cheaper  suitings  for  men,  especially  on  account  of 
ts  cheapness.  In  case  the  fastness  properties  of  the  above  mentioned  Black  developing  colours 
are  of  no  moment  for  the  quality  of  the  goods,  the  piece  dyer  might  use  the  various  brands 
of  Amido  Black  and  Amido  Naphtol  Black,  also  Carbon  black.  All  these  colours  are  distin- 
guished for  their  simple,  direct  method  of  dyeing,  being  superior  in  this  respect  to  Logwood, 
and  equal  to  it  as  regards  fastness  properties,  so  that  they  often  enter  into  serious  compe- 
tition with  Logwood. 
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8";0  Carbon  Black  B 
0,75  "/o  Flavazine  T 
20°/0  Glauber's  salt,  5°/o  acetic  field 
2°/o  sulphuric  acid. 


Carbon  Black,  of  which  3B,  B  and  T  are  to  be  named,  are  dyed  in  a  bath  containing 
10— 20°/o  of  Glauber's  salt,  3°/0  of  Acetic  acid  and  the  necessary  amount  of  dyestuff.  The 
goods  are  entered  at  120  — 140°  F,  the  liquid    heated  to  the  boil,   and  after  boiling  for  half  an 


50;0  Amidonaphtol  Black  4B 
20°/o  Glauber's  salt,  3°/o  acetic  acid 
2"/o  sulphuric  acid. 


hour,  the  bath  exhausted  with  2— 3  °/o  of  Sulphuric  acid  or  5- 7'/2°/o  of  Tartar  Substitute,  which 
are  added  in  2—3  portions,  boiling  20 — 30  minutes  after  each  addition.  They  are  shaded  with 
Fast  Dark  Blue  B  extra,  Soluble  Blue,  Neutral  Blue,  Acid  Violet  5BF  and  6BN  towards  blue, 
and  darkened  with  Naphtol  Red  O  and  Flavazine  T.  If  the  goods  equalise  easily,  the  Acetic 
acid  may  be  replaced  by  '/a — 1  °/0  of  Sulphuric  acid;  when  using  old  baths  over  again,  no  acid 
is  added  initially. 

Cotton  and  other  vegetable  effect  threads  are  not  dyed  by  Carbon  Black.  The  black 
produced  is  fairly  fast  to  light  and  wearing,  and  corresponds  to  the  requirements  which  are 
placed  on  cheaper  men's  goods.  Also,  it  is  satisfactory  as  regards  fastness  to  rubbing,  decatis- 
ing,  ironing,  perspiration,  alkali  and  acid,  so  that  it  may  well  be  taken  into  consideration  for 
the  dyeing  of  cheap  blacks,  fast  to  wearing. 

Amido  Naphtol  Black,  (chief  brands:  4B,  6B,  S,  RK)  and  the  allied  Alphyle  Blue 
Black  O  are  still  cheaper.  They  are  alldyed  in  a  similar  manner  to  Carbon  Black.  Cotton 
effect  threads,  however,  are  stained  by  Amido  Naphtol  Black,  so  that  its  application  is  not 
always   desirable  for  goods  that  contain  cotton  effect  threads  or  lists. 

As  regards  the  other  properties,  Amido  Naphtol  Black  is  rather  inferior  to  Carbon  Black; 
the  fastness  to  rubbing,  light  and  acid,  also  the  fastness  to  decatising,  are  not  equal  to  that 
of  Carbon  Black,  especially  if  the  goods  are  well  rinsed  after  dyeing,  or  if  alkaline  finishing 
ingredients  counteract  the  trace  of  free  acid,  which  in  the  steaming  would  otherwise  protect  the 
colour  against  the  destructive  influence  of  the  wool  substance  which  acts  as  a  reducing  ingre- 
dient. It  is  therefore  advisable  not  to  wash  too  much  nor  too  long,  the  pieces  which  have 
been  dyed  with  Amido  Naphtol  Black. 

Although  Amido  Naphtol  Black  is  inferior  as  regards  the  sum  total  of  its  properties  to 
the  other  black  combinations  described,  still,  it  is  used  very  largely  for  the  production  of  cheap 
men's  goods,  because  it  is  very  cheap  and  equal  to  Logwood  as  regards  fastness  to  light,  acid 
and   perspiration;   only   as   regards   bloom  and  depth  of  shade  is  it  out-rivalled  by  Logwood. 

The  fastness  properties  of  Amido  Black  are  equal  to  those  of  Amido  Naphtol  Black  but 
it  has  the  advantage  over  the  latter  that  it  equalises  better,  leaves  effect  threads  purer,  and 
yields  bloomier  shades.     Amido  Black  3B  and  T  are  therefore  applicable  both  to  carded  and 
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worsted  goods,  and  it  may  be  used  for  materials  with  effect  threads,  although  the  latter  do 
not  remain  as  clear  as  when  using  Carbon  Black.  Amido  Black  is  a  very  strong  colour, 
and  therefore  almost  as  cheap  as  Amido  Naphtol  Black,  and  for  the  reasons  mentioned  before 
it  finds  ample  application  in  piece  dyeing. 

Amido  Black,  similar  to  Amido  Naphtol  Black,  is  dyed  with  10°/o  Glauber's  salt  and 
3°/o  Acetic  acid,  to  which  2%  Sulphuric  acid  are  gradually  added.  For  various  goods,  the 
dyebath  is  acidified  straight  away  with  2°/0  of  Sulphuric  acid,  and  the  colour  exhausted  by 
adding  a  further  1— 2°/0  of  Sulphuric  acid. 

We  must  here  mention  a  process  which  combines  the  advantages  of  Amido  Naphtol 
Black  and  Amido  Black  with  those  of  Logwood  Black,  and  yields  the  so-called  "Combination 
Black". 

The  dyebath  is  prepared,  according  to  the  quality  of  the  material  and  the  hardness  of 
the  water,  with  10 — 25°/0  of  Glauber's  salt  and  2— 3°/o  of  Oxalic  acid,  then  the  solution  of 
Amido  Naphtol  Black  or  Alphyl  Blue  Black  is  added  together  with  Logwood  —  either  as  a 
decoction  or  extract,  or  in  any  other  form  —  and  for  jet  blacks  some  Fustic  extract  is  also 
added,  and  the  liquid  boiled.  Then  the  steam  is  turned  off,  the  well  wetted  material  entered 
and  allowed  to  run  for  1/i — '/*  an  hour  without  steam;  the  bath  is  then  heated  to  the  boil, 
and  boiled  for  3/4— 1  hr.  If  the  bath  is  still  blackish-brown  and  not  a  yellow-brown,  a 
further  addition  of  '/a  — 1  °/o  of  Oxalic  acid  is  made,  and  boiling  continued  for  another  '/a  hour. 
Finally,  4— 8°/0  of  Sulphate  of  Iron  and  2— 4°/0  of  Sulphate  of  Copper  are  added,  and  the 
Logwood  Black  developed  by  boiling  for  a  further  3/4  of  an  hour.  After  dyeing,  it  is  necess- 
ary to  rinse  the  goods  well. 

By  this  method  very  cheap  blacks  are  obtained,  which  equal  Logwood  in  bloom,  and 
are  superior  to  it  as  regards  fastness  to  light,  perspiration  and  acid. 

Blue. 
Cheaper  gentlemen's  suitings,  for  which  Indigo  and  Alizarine  Blue  or  Anthrol  Blue  seem 


2,5  °/o  Alphyl  Blue  Black  O 
40°/o  Logwood  chips 

20°/o  Glauber's  salt,  3"/o  oxalic  acid 


4°/o  iron  sulphate 
4D/o  copper  sulphate. 


out  of  place,  are  best  dyed  with  Chrome  Developing  colours:  Chromotrope,  Chromotrope  Blue 
or  Fast  Mordant  Blue. 

According  to  the  shade  required,  Chromotrope  FB  is  employed  for  reddish  blues,  Chromo- 
trope F4B  and  DW  for  medium  blues  and  Chromotrope  Blue  A,  WB  and  WG  for  greenish  blues 


l,75°/o  Chromotrope  FB 

0,65"/o  Patent  Blue  A 

0,05  "7,  Fast  Acid  Violet  RBE 

15°/o  Glauber's  salt,  3°/0  sulphuric  acid 


l,5°/o  bichromate  of  potash,   l,5°/o  sulphuric  acid. 
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The  colours  are  shaded  according  to  requirements,  with  Patent  Blue  A,  Fast  Acid  Violet  R, 
A2R,  Acid  Violet  5BF,  6BN,  Flavazine  T  and  Flavazine  S.  In  place  of  the  latter,  Patent 
Blue  V,  Fast  Acid  Green  BB  extra,  Amido  Naphtol  Red  BB  and  Fast  Yellow  O  and  S,  which 
work  out  still- cheaper  may  sometimes  be  used.  They  are  dyed  with  10 — 20°/o  of  Glauber's 
salt  and  2V2 — 4°/o  of  Sulphuric  acid;  the  goods  are  entered  at  120°  F.  The  bath  is  heated  to 
the  boil  within  '/2  an  hour,  boiled  for  1  hour  and  the  chroming  done  with  2 '/a — 3°/0  of  Bichrome, 
or  with  3°/0  Bichrome,  2°/o  Lactic  acid  and  l'/a'Vo  Sulphuric  acid. 

The  blues  obtained  are  cheap  and  fairly  fast  to  wearing;  they  excel  in  this  respect  the 
combination  of  Alizarine  Colours  with  Logwood,  and  resist  the  influence  of  street  dirt  and 
perspiration;  they  are  fast  to  ironing,  and  withstand  dry  steaming.  A  further  advantage  is, 
that  they  do  not  dye  cotton  effect  threads. 

Fast  Mordant  Blue  B  and  R  are  applied  in  a  similar  manner;  they  may  be  combined 
with  the  same  colours  as  Chromotrope   and    Chromotrope   Blue,    but  require  for  their  develop- 


2,2°,'o  Chromotrope  Blue  A 
0,5  %  Patent  Blue  V 
0,25  >  Arnidonaphtol  Red  BB 
20°/o  Glauber's  salt,  3"/o  acetic  arid 
2°/o  sulphuric  acid 


3°/o  bichromate  of  potash. 


ment  less  chrome  than  the  latter;  according  to  depth  of  shade,  1 — 2°/0  of  Bichrome  will  be  found 
sufficient.  They  can  also  be  developed  with  Fluoride  of  Chrome,  which  yields  better  blues 
than  are  obtainable  with  Bichrome. 


3°/o  bichromate  of  potash,  2,5  °/o  tartar 


4°/o  Fast  Mordant  Blue  B 
2X3  °/o  acetic  acid. 


Fast  Mordant  Blues  are  especially  suitable  for  cheaper  gentlemen's  suitings  on  account 
of  their  property  of  yielding  fast  lakes  on  a  mordant,  and  they  may  be  used  in  this  manner  in 
all  those  cases  where  the  preparatory  treatment  and  the  equalising  of  the  pieces  has  not  been 
a  very  thorough  one,  and  where  various  wools  have  been  used  in  the  manufacture.  As  was 
pointed  out  before,  on  page  107,  the  Chrome  Developing  colours  are  apt  to  turn  out  failures 
under  these  circumstances,  and  then  Fast  Mordant  Blue  fills  the  gap,  so  that  the  dyer  is  not 
forced  to  use  the  very  dear  Alizarine  dyestuffs. 

The  application  of  Fast  Mordant  Blue  B  and  R  on  a  mordant  follows  the  directions 
given  on  page  103. 

Fast  Mordant  Blue  B  and  R  satisfy  all  requirements  which  are  made  upon  the  goods 
under  discussion.  Cotton  effect  threads  are  not  tinted  by  Fast  Mordant  Blue,  and  therefore 
it  may  be  used  for  dyeing  goods  with  cotton  threads  and  white  lists. 

Alizarine  Direct  Blue  B  should  also  be  mentioned  here.  It  is  distinguished  for  its  ex- 
cellent fastness  to  light  and  wearing,  and  its  simple  application  —  the  direct  acid  dyed  shades 
will  be  found  quite  satisfactory.  It  may  be  used  either  as  a  self  colour,  or  in  combination 
with  Fast  Mordant  Blue  and  other  Chrome  Developing  colours.  Full  particulars  about  its 
application  are  given  on  page  105. 
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3°/o  Alizarine  Direct  Blue  B 
1,75  °/o  Azo  Acid  Carmine  B 
0,5°/o  Flavazine  3GL 

20°/o  Glauber's  salt,  5°/o  acetate  of  Ammonia 
2,5  °/o  acetic  acid 
2°/o  sulphuric  acid. 


For  cheap  dark  blues  and  blue-blacks  which  are  equal  in  fastness  to  the  above  men- 
tioned blues,  Acid  Alizarine  Black  R,  3B,  3B  extra,  combined  with  Acid  Violet  6BN,  Patent 
Blue  V,  Fast  Acid  Green  BB  extra  and  Naphtalene  Green  V,  are  employed;  they  are  dyed 
with  Glauber's  salt  and  Sulphuric  acid,  and  developed  with  I'/a— 2'/2°/o  of  Bichrome. 

Cheap  blues  which  are  fast  to  wearing,  are  also  obtained  by  using  Chromotrope  S  as 
a  basis.  1 — 2%  of  Chromotrope  S  are  used  in  conjunction  with  Patent  Blue  V,  Fast  Acid 
Green  BB  extra,  Acid  Violet  5BF,  6BN,  3RA,  Victoria  Rubine  O  and  Soluble  Blue,  and  in 
this  way  all  current  blue  shades  are  obtained,  from  the  greenest  to  the  plummiest  navy  blue, 
which  are  distinguished  for  their  fastness  to  wearing,  and  their  cheapness.  In  the  latter  respect, 
the  combinations  with  Soluble  Blue  SV,  R  and  3R,  are  worthy  of  note.  On  account  of  their 
bad  equalising  properties  it  is  necessary  to  use  more  Glauber's  salt  and  less  acid,  and  to 
heat  up  the  dyebath  very  slowly.  These  combinations  are  as  fast  to  light  as  the  navies 
obtained  with  blue  Chromotropes  and  Chromotrope  Blue;  they  are,  however,  slightly  less  fast 
to  alkali,  but  faster  to  acids.  The  Soluble  Blue  combinations  require  an  energetic  washing 
with  Fuller's  earth  after  dyeing;   they  are  not  suitable  for  dyeing   pieces  with   effect  threads. 

The  so-called,  "Brilliant-Blue  Combination"  which  is  obtained  with  acid  black  Azo  dyes- 
tuffs,   such  as  Amido  Naphtol  Black,   Alphyl  Blue  Black,   and   especially  Carbon  Black,   with 


4°/o  Carbon  Black  SB 
0,75°/,,  Acid  Violet  CBN 

20°/o  Glauber's  salt,  3°/o  acetic  acid 
2°/o  sulphuric  acid. 


Acid  Violet  is  slightly  inferior  in  fastness,  but  cheaper,  and  for  most  purposes  satisfactory. 
This  combination  is  closely  allied  to  the  one  obtained  with  Acid  Alizarine  Black  and  Chromo- 
trope S  in  conjunction  with  blue  and  violet  Acid  colours,  but  not  so  fast  to  milling,  water 
and  light. 

For  cheaper  goods,  the  fastness  to  milling  and  water  is  of  less  importance,  and  as  these 
Acid  Blacks  are  considerably  superior  to  Logwood  as  regards  fastness  to  light,  they  might, 
in  most  cases,  be  used  for  these  purposes  without  hesitation. 

They  are  dyed  with  10 — 30°/o  Glauber's  salt  and  3— 5°/0  of  Acetic  acid;  finally,  the 
baths  are  exhausted  with  2 — 3%  of  Sulphuric  acid.  The  dark  blues  so  obtained  are  fairly 
fast  to  light,  rubbing  and  alkali,  and  for  that  reason  are  applied  to  cheaper  worsted  goods 
and  cheviots. 

Still  cheaper,  and  consequently  also  less  fast,  are  blues  obtained  with  Fast  Blue,  Nigro- 
sine,  Fast  Dark  Blue  R  and  Fast  Blue  Black  O.  These  colours  do  not  equalise  well,  and  are 
therefore  dyed  with  the  addition  of  Glauber's  salt  and  Acetic  acid  (for  closely  woven  materials 
Acetate  of  Ammonia  is  used);  the  dyebath  is  heated  very  slowly,  and  gradually  exhausted 
with  Sulphuric  acid.    These  colours  are  not  suitable  for  goods  with  cotton  effect  threads  and 
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3,5  °/o  Fast  Dark  Blue  B  extra 

20°/o  Glauber's  salt,  3°/u  acetic  acid, 
2"/o  sulphuric  acid 


cotton  lists;  after  dyeing,  they  have  to  be  washed  with  Fuller's  earth,  as  they  are  liable 
to  rub.  Although  their  fastness  to  alkali,  acid  and  light  is  inferior  to  that  of  Chromotrope 
and  Chromotrope  Blue,  still,  for  cheaper  goods,  especially  carded  materials,  they  are  largely 
employed;  their  fastness  to  light  and  acid  being  considerably  better  than  that  of  blues  obtained 
with  Logwood  and  Alum. 

Quite  different  are  the  blues  obtained  with  Fast  Dark  Blue  B  extra;  it  is  dyed  as  stated 
above,  but  yields  shades  which  are  faster  to  alkali  and  light,  perfectly  fast  to  rubbing,  and  do  not 
stain  cotton  effects  in  the  slightest.  It  is  distinguished,  moreover,  for  its  cheapness,  and  for 
that  reason  is  often  employed  for  navy  shades;  according  to  the  kind  of  material,  3— 5°/o  of 
dyestuff  are.  required. 

A  much  employed  combination  is  that  of  Galleine  and  Logwood  on  a  mordant.  It  is 
very  cheap,  and  superior  to  Fast  Blues  as  regards  fastness  to  light  and  wearing;  it  is  also 
fast  to  dry  and  wet  steaming.  It  is  therefore  often  employed  for  cheaper  woollen  goods 
which  have  to  undergo  a  severe  wet  decatising  process  after  dyeing,  and  which  are  not 
good  enough  to  be  dyed  with  the  dearer  and  faster  Alizarine  Blue,  Anthrol  Blue  and  Indigo. 

It  is  therefore  clear  that  a  great  number  of  dyestuffs  are  suitable  for  the  production 
of  blue  shades  on  suitings;  they  comprise  groups  of  very  diverse  fastness  and  price. 
It  seems  scarcely  necessary,  therefore,  to  look  for  combinations  which  are  still  cheaper,  but 
now  and  then  trials  are  carried  out,  to  dye  Navy  Blue  on  suitings  with  Acid  Green  and  Acid 
Violet,  which  combination,  however,  it  is  hardly  advisable  to  use,  since  the  requirements 
as  regards  fastness  to  light  and  perspiration  are  always  greater  for  men's  goods  than  for 
ladies'  cloths.  Of  the  equalising  Acid  colours,  the  following  only  sometimes  come  into  question: 
Alizarine  Direct  Blue  EB,  E3B  and  Patent  Blue  V  in  conjunction  with  Azo  Acid  Magenta 
G,  Amido  Naphtol  Red  BB,  Chromotrope  RR  and  Victoria  Yellow  cone,  Flavazine  T  and 
Flavazine  S  and  L;  Fast  Acid  Green  BB  extra  or  Naphtalene  Green  cone,  with  Chromotrope 
6B  and  Amido  Naphtol  Red  6B;  Victoria  Violet  4BSL  in  conjunction  with  Fast  Acid  Green 
BB  extra  and  Patent  Marine  Blue  LE.  All  these  colours  equalise  well,  and  are  best  dyed  in 
old  baths.  They  are  fairly  fast  to  light  and  alkali,  and  distinctly  superior  in  this  respect  to 
Acid   Violet   and    Acid  Green  combinations. 


2,4°;'o  Acid  Alizarine  Brown  BB 
0,75  °/o  Fast  Mordant  Blue  B 
0,5  °/o  Mordant  Yellow  O 
20°/o  Glauber's  salt,  3%  acetic  acid 

2  °/o  sulphuric  acid 
2,5  °/o  bichromate  of  potash 


Brown. 
Brown  shades,   both   the  commoner   and  better  class  qualities,  are  best  produced  with 
Acid  Alizarinev*Srowns.    Their  application  has  been  fully  described  on  page  10S.    Their  em- 


**> 


8  III  a  e 


122 


The  dyeing  of  piece-goods. 


1,8  °/«  Mordant  Yellow  O 
],8°/0  Acid  Alizarine  Blue  Black  B 
1,45 °/o  Acid  Alizarine  Grenade  R 

20°/o  Glauber's  salt,  5°/0  acetic  acid 
2°/0  sulphuric  acid 
2°/o  bichromate  of  potash 


ployment  is  cheap,  and  preferable  to  that  of  Alizarine  Brown  on  a  mordant.  Their  fastness 
to  wearing  is  excellent. 

If  goods  with  cotton  effect  threads  are  to  be  dyed  brown,  Acid  Alizarine  Brown  RH 
extra  is  suitable,  or  the  shades  are  obtained  with  a  combination  of  Fast  Mordant  Blue  B  or 
R,  Chromotrope  F4B  or  Chromotrope  Blue  A  with  Acid  Alizarine  Red  B,  Acid  Alizarine 
Grenade  R  and  Mordant  Yellow  O.  Heavier  shades,  inclining  towards  olive,  are  dyed  with 
Acid  Alizarine  Blue  Black  3B  or  Acid  Alizarine  Black  3B  extra  as  the  blueing  ingredient, 
but  in  this  case  white  cotton  effects  are  slightly  tinted. 

Cheaper,  and  still  for  most  purposes  satisfactory,  although  not  quite  so  fast  to  light 
and  wearing,  are  shades  which  are  built  upon  1 — 2°/0  Chromotrope  S  with  Victoria  Rubine 
O,  Orange  No.  2,  Azo  Yellow  cone,  and,  if  necessary,  some  Patent  Blue  V ;  they  are  dyed 
in  the  usual  acid  bath  and  developed  with  Bichrome. 

With  Chrome  Brown  RO,  which  does  not  stain  cotton  effects,  browns  are  obtained  more 
easily  and  also  faster.  It  is  dyed  with  10 — 20°/o  of  Glauber's  salt  and  3%  of  Sulphuric  acid,  and 
developed  with  Bichrome  or  with  Bichrome,  Lactic  acid  and  Sulphuric  acid.  For  shading,  Ali- 
zarine Red  1WS,  Mordant  Yellow  O,  Patent  Blue  V,  Fast  Acid  Green  BB  extra  and  Flavaz- 
ine  T  and  S  are  used.  Shades  thus  obtained  are  very  fast  to  rubbing,  light  and  alkali ;  they 
withstand  dry  steaming,  and  if  developed  with  Lactic  acid,  resist  even  wet  decatising,  so 
that  their  fastness  is  to  be  considered  satisfactory  in  all  respects. 

Another  combination  is  obtained  with  Fast  Red  O,  Naphtalene  Green  V,  Patent  Green 
and  Azo  Yellow  cone,  or  Victoria  Yellow  cone;  the  dyebath  is  prepared  with  10 — 20% 
Glauber's  salt  and  2 — 3°/0  Sulphuric  acid,  and  the  shade  developed  with  2°/0  of  Bichrome. 
Fast  Red  O  yields,  after  chroming,  faster  and  darker  claret  shades,  with  which,  in  conjunction 
with  the  other  auxiliary  dyestuffs,  dark  browns  are  obtained;  these  shades  are  slightly  cheaper 
but  also  inferior  to  those  obtained  with  Chrome  Brown  RO. 

For  cheap  materials,  browns  are  often  dyed  with  Acid  colours  only.  If  these  colours 
are  about  equal  as  regards  fastness  properties,  their  combination  will  be  found  satisfactory 
in  case  no  great  demands  are  made  in  this  respect.  Fast  Acid  Green  BB  extra,  Azo  Acid 
Red  B  and  Amido  Naphtol  Red  G  together  with  yellow  dyestuffs  such  as  Flavazine  T  and 
Victoria  Yellow  cone,  or  Patent  Blue  V  with  Azo  Acid  Magenta  G,  Chromotrope  RR,  6B  and 
Orange  G,  produce  cheap  browns  which  are  fairly  fast  to  light  and  wearing.    These  colours 


2,15  °/o  Chrome  Brown  RO 
0,25"/o  Mordant  Yellow  O 
0,2°/o  Patent  Blue  V 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid 
2,5  °/o  bichromate  of  potash,  .3n/0  lactic  acid 
l°/o  sulphuric  acid 


are  suitable  for  cheviot  goods  with  white  cotton  effects,  but  it  must  be  remembered  that  they 
are  not  fast  to  perspiration  and  alkali,  and  often  change  their  shade  in  "dressing"  the  goods, 
i.  e.  ironing  and  treating  with  soap. 
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Still  cheaper  than  the  Patent  Blue  and  Fast  Acid  Green  combinations,  are  those 
obtained  with  Acid  Green  and  Acid  Violet,  but  in  this  case  the  fastness  to  light  of  the 
blueing  ingredient  is  not  equal  to  that  of  the  red  and  yellow  dyestuffs,  and  consequently 
the  shade  obtained  is  liable  to  fade,  becoming  redder  and  lighter ;  furthermore,  the  fastness 
to  alkali  and  perspiration  of  these  cheap  mixtures  is  not  satisfactory,  so  that  they  ought  never 
to  be  applied  to  gentlemen's  suitings.  For  the  same  reason  it  is  not  advisable  to  replace 
Amido  Naphtol  Red,  Azo  Acid  Magenta  and  Chromotrope  by  cheaper  dyestuffs  such  as 
Naphtol  Red  and  Victoria  Rubine,  for  these  equalise  badly  and  require  much  more  care  and 
precaution  than  is  necessary  for  the  above  mentioned  equalising  dyestuffs. 

It  will  be  found  that  mixture  shades,  especially  such  as  brown,  are  liable  to  be  changed 
by  the  influence  of  perspiration,  street  dirt  etc.,  if  the  colours  used  for  their  production  show 
varying  degrees  of  fastness.  Therefore,  in  order  to  avoid  complaints,  every  dyer  ought  to 
resort  to  the  faster  combinations,  as  the  comparatively  small  saving  which  the  application  of  Acid 
colours  might  effect,  is  to  a  great  extent  counterbalanced  by  the  subsequent  claims  which 
are  liable  to  be  made  if  the  colours  are  found  unsatisfactory. 

Fancy  shades. 

The  same  considerations  which  should  induce  the  dyer,  in  his  own  interest,  to  dye  browns 
—  even  on  cheap  goods  —  as  fast  as  ever  possible,  hold  good  in  the  selection  of  colours 
for  the  production  of  light  fancy  shades.  In  fact,  this  selection  ought  to  be  still  more  rigor- 
ously carried  out,  as  the  influences  of  light,  air,  street  dirt,  perspiration  etc.  are  much  more 
liable  to  show  their  effect  upon  light  goods  than  on  browns  and  dark-colour  combinations. 

Of  Acid  colours  suitable  for  fancy  shades  the  following  may  be  named :  Patent  Blue  V, 
Cyanine  B,  Fast  Acid  Green  BB  extra,  Chromotrope  RR,  Azo  Acid  Magenta  G,  Amido  Naphtol 
Red  G,  BB,  6B,  Orange  G,  Victoria  Yellow  cone,  Flavazine  T,  S,  L  and  3GL,  but  even  their 
application  ought  to  be  restricted  to  inferior  kinds  of  material,  upon  the  fastness  of  which 
only  small  demands  are  made. 


l,5°/0  Acid  Alizarine  Grey  G 
0,2°/0  Azo  Acid  Carmine  B 
0,2  °/o  Flavazine  L 
20°/o  Glauber's  salt,  5°/o  acetic  acid 
2°/o  sulphuric  acid 


Faster  to  light  are  the  fancy  shades  which  are  obtained  in  an  acid  bath  with  Alizarine  Direct 
Blue  EB,  E3B  and  Alizarine  Direct  Violet  R  in  combination  with  the  fastest  red  and  yellow  Acid 
colours,  such  as  Chromotrope  RR,  Amido  Naphtol  Red,  Azo  Acid  Carmine  B  Flavazine  L 
and  3GL.  When  properly  applied,  these  Alizarine  Direct  Colours  equalise  well,  and  show 
very  satisfactory  fastness  to  light,  which,  as  will  be  discussed  in  the  next  paragraph,  makes 
them  suitable  for  every  description  of  fancy  shade;  but  since  the  fastness  to  perspiration  of 
these  colours  is  not  better  than  that  of  the  other  equalising  Acid  colours,  and  still  this  fast- 
ness to  perspiration  is  always  of  great  importance  for  gentlemen's  suitings,  the)'  will  generally 
be  applied  only  to  cheaper  goods,  in  spite  of  their  fastness  to  light. 

Another  means  of  producing  comparatively  fast  fancy  shades  in  an  acid  bath  on  men's  light 
goods,  is  to  use  Acid  Alizarine  Grey  G  as  a  basis;  this  colour,  when  dyed  in  an  acid  bath,  yields 
shades  which  are  very  fast  to  light,  alkali  and  perspiration,  and  it  may  therefore  be  profitably  combi- 
ned with  fast  red  and  yellow  dyestuffs.  Of  the  latter,  Azo  Acid  Carmine  B,  Amido  Naphtol  Red 
Chromotrope  RR  and  6B,  Azo  Acid  Magenta  G,  Flavazine  T,  S,  L  and  3GL  are  to  be  men- 
tioned.   The   dyebath  is  prepared  with  20°/0   of  Glauber's  salt,   5°/o   of  Acetic   acid  and  the 
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required  amounts  of  dyestuff,  the  goods  are  entered  at  120°  F.,  the  liquid  gradually  heated 
to  the  boil,  and  boiled  for  s\i  of  an  hour;  then  1 — 2%  of  Sulphuric  acid  are  added,  and 
dyeing  continued  for  another  3/4  of  an  hour.  For  dyeing  to  shade,  the  best  equalising  Acid 
colours  are  used. 

The  fastness  to  light  of  these  shades  is  between  those  obtained  with  Alizarine  Direct 
Blue  and  Patent  Blue;  they  are  somewhat  superior  however  as  regards  perspiration,  and  also 
cheaper  than  the  former.  Still,  even  this  combination  must  not  be  used  without  discretion 
for  better  class  goods,  and  for  these  it  is  advisable  to  fall  back  upon  the  Chrome  Devel- 
oping colours. 

Moreover,  Acid  colours  may  be  easily  replaced  by  Chrome  Developing  colours,  for 
besides  equalising  easily,  and  penetrating  the  material  well,  being  fast  to  rubbing  and  leaving 
cotton  threads  untinted  like  the  acid  colours,  they  excel  these  in  fastness  to  light,  perspiration 
and  alkali  and  are  only  little  more  expensive,  seeing  the  small  amount  of  dyestuffs  required 
for  fancy  shades. 

Of  those  colours  suitable  for  the  production  of  fast  fancy  shades  Acid  Alizarine  Blue  Black 


3°/o  Acid  Alizarine  Blue  Black  B 
lc/o  Acid  Alizarine  Grenade  R 
1,5°/,  Mordant  Yellow  O 
15°/o  Glauber's  salt,  3°/o  acetic  acid, 
3  °/0  sulphuric  acid 


3°/o  bichromate  of  potash 


B,  3B,  Chromotrope  FB,  F4B,  DW,  Fast  Mordant  Blue  B  and  R,  Acid  Alizarine  Grenade  R, 
Acid  Alizarine  Red  G,  B  and  Mordant  Yellow  O  must  be  mentioned.  They  are  dyed  with  the 
addition  of  20%  Glauber's  salt  and  3— 5°/0  of  Acetic  acid,  the  goods  are  entered  at  104 — 120°  F 


3  °/o  Acid  Alizarine  Blue  Black  B 
1,570  Mordant  Yellow  O 
0,2  7o  Patent  Blue  A 

157o  Glauber's  salt,  37o  acetic  acid 
27o  sulphuric  acid 


2,5  7o  bichromate  of  potash 


the  bath  heated  to  the  boil  and  boiled  for  V2  an  hour;  then  2%  of  Sulphuric  acid  are  added,  and 
boiling  continued  for  another  '/a  hour.  The  liquid  is  then  slightly  cooled,  '/s  —  172°/o  of  Bichrome 
added  according  to  depth  of  shade  and  the  goods  again  boiled  for  3/j — 1  hour. 


1,5  7o  Acid  Alizarine  Blue  Black  B 
0,12°/o  Acid  Alizarine  Red  G 
0,07  °/o  Mordant  Yellow  O 

15  °/o  Glauber's  salt,  8°/o  acetic  acid 
27o  sulphuric  acid 
1,5  7o  bichromate  of  potash 


For  pieces  which  equalise  easily,  the   bath    may  be  acidified  with  2— 3°/0  of  Sulphuric 
acid  from  the  commencement. 
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0,7  7o  Chromotrope  DW 
0,28°/o  Acid  Alizarine  Red  B 
0,48  "/o  Mordant  Yellow  O 
0,08 °/o  Patent  Blue  A 
15°/o  Glauber's  salt,  3°/o  sulphuric  acid 

1,5  °/o  bichromate  of  potash 


In  order  to  dye  to  shade  after  chroming,  chrome-resisting  Acid  Colours,  such  as  Patent 
Blue  V,  Fast  Acid  Green  BB  extra,  Amido  Naphtol  Red,  Azo  Acid  Red  B,  Flavazine  S, 
L  etc.  are  suitable. 


0,5°,'o  Acid  Alizarine  Blue  Black  B 
0,2%  Acid  Alizarine  Red  G 
0,12°;o  Mordant  Yellow  O 
15°/o  Glauber's  salt,  2°/o  acclic  acid 
2°/o  sulphuric  acid 
0,75  °/0  bichromate  of  potash 


These  dyestuffs  can  be  used  for  the  production  of  all  kinds  of  fancy  shades,  blue-black 
to  grey,  olive  to  drab,  etc.  fast  to  light,  alkali,  and  perspiration.  Also  the  fastness  to  dec- 
atising  of  these  shades,  and  fastness  to  pressing  and  ironing,  is  highly  satisfactory. 


l°/o  Chromogene  I 
0,5  °/o  Fast  Mordant  Blue  B 
0,25  °/o  Mordant  Yellow  O 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid 
2°/o  bichromate  of  potash 


Shades  very  fast  to  wearing,  rubbing,  alkali  and  acid,  also  absolutely  fast  to  decatising 
and  perspiration,  are  obtained  with  Chromogen  I,  which  may  be  shaded  with  Alizarine  Red 
1WS,  Alizarine  Yellow  GGW  and  perhaps  Patent  Blue  V. 

This  combination  equalises  extremely  well;  the  dyebath  is  prepared  with  10%  of 
Glauber's  salt  and  4°/0  of  Sulphuric  acid,  and  the  shade  developed  with  1 — 3%  of  Bichrome. 
The  fastness  of  these  shades  is  scarcely  inferior  to  that  of  the  above  mentioned  Chrome 
Developing  colours;  they  are  only  slightly  inferior  as  regards  fastness  to  light,  and  excel  by 
far  the  fancy  shades  obtained  with  Acid  colours. 


3.  The  dyeing  of  ladies'  cloths,  trimmings  and  facings,  billiard  cloths  and  better 
class  worsted  material  for  ladies'  dress  goods. 

As  a  rule  it  is  not  necessary  for  these  materials  to  be  as  fast  to  light  as  goods  which 
are  used  for  gentlemen's  suitings;  on  the  other  hand,  a  fairly  high  degree  of  fastness  to  street 
dirt,  dust  etc.  is  required  of  them.  Military  braids  and  facing  cloths  must  be  as  fast  as  possible 
to  rubbing  and  alkali,  light  and  rain.  The  so-called  bunting  material  has  to  stand  light  and 
weather.  In  each  individual  case  the  dyer  must  try  to  fulfil  as  far  as  possible  the  necessary 
requirements,  although  he  will  scarcely  ever  succeed  when  dyeing  bright  facing  cloths  used 
for  trimming  uniforms,  in  producing  the  same  high  degree  of  fastness  stipulated  for  the 
uniforms  themselves.  Similar  considerations  are  often  met  with  in  the  case  of  bunting,  their 
fastness  to  water  is  increased  by  treating  the  dyed  material  in  a  luke  warm  bath  containing 
3/i — P/2  ozs  of  Tannic  acid  per  gallon,  for  V2  an  hour;  the  goods  are  afterwards  hydro- 
extracted  and  dried  without  rinsing. 

The  finishing  processes  of  goods  described  in  this  chapter  vary  considerably  according 
to  the  material.  While  worsted  goods  generally  have  to  undergo  a  light,  dry  decatising  and 
pressing  process  only,  carded  materials  are  hot  pressed  for  a  long  time,  and  they  are  also 
decatised  fairly  severely  in  order  to  impart  a  high  finish  and  soft  feel  to  the  goods.  For 
this  reason,  various  colours  which  may  be  employed  on  worsted  goods,  will  be  found  un- 
suitable for  carded  goods. 

For  many  purposes  the  Chrome  Developing  colours  are  used,  but  these  goods 
are  principally  dyed  in  an  ordinary  acid  bath,  because  this  method  is  simple  and  yields 
even  results  and  exact  shades.  To  use  Alizarine  colours  on  a  mordant  is  not  practical,  since 
in  light  shades  they  equalise  with  great  difficulty,  and  in  darker  shades  they  rub;  moreover, 
the  shades  are  generally  too  dull,  and  therefore  unsuitable  for  the  present  purposes. 

The  beauty  and  purity  of  the  shades  are  very  important  factors,  and  also  a  great 
colour  variety,  including  practically  the  whole  spectrum,  and  all  shades  from  a  full  black  to  the 
purest  white,  are  asked  for.  Besides  describing  the  various  colours,  we  shall  therefore  also  enter 
upon  a  short  discussion  of  the  production  of  white,  and  especially  the  so-called  pastel  colours. 

Black. 

Fine  cloths,  —  except  those  which  are  used  for  facings  of  uniforms  and  for  that  reason 
may  not  be  dyed  with  Logwood,  —  are  still  often  dyed  in  3  baths  on  a  chrome  mordant 
with  Logwood,  because  many  dyers  still  cling  to  the  opinion  that  no  artificial  black  can  equal 
Logwood  black  as  regards  bloom  and  beauty  of  shade.  However,  our  Azo  Acid  Black  L 
brands  are  so  similar  in  shade  to  Logwood  black,  that  they  are  successfully  competing 
and  have  in  many  cases  superseded  it.  The  most  important  brands  are  Azo  Acid  Black 
3BL    extra    and   TL    extra;    the    former  yielding   a   blue-black   the   latter   a  jet   black;    by 


l°/o  Azo  Acid  Black  3BL  extra 
2,25  °/o  Azo  Acid  Black  TL  extra 

50°/o  Glauber's  salt,  4°/o  sulphuric  acid 


combining  these  two  therefore,  all  current  black  shades  can  be  obtained.  Similar  as  regards 
their  properties  are  Azo  Acid  Black  3BN  and  TN;  for  very  full  shades  Azo  Acid  Black  KL 
extra  and  KRL  extra  are  especially  suitable,  whilst  Azo  Acid  Black  3BLOO  should  be  employed 
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5"/.,  Acid  Alizarine  Black  SB  extra 

10°/o  Glauber's  salt,  4°/o  sulphuiic  acid 


2,5  n/o  bichromate  of  potash 


or  still  bloomier  and  brighter  shades  than  are  obtainable  with  3BL  extra;  moreover  this  dyestuff 
is  faster  to  acid,  and  therefore  handled  with  more  freedom  by  the  dyer  when  matching,  for 
all  Azo  Acid  Blacks  are  liable  to  turn  slightly  bluer  in  drying,  pressing  and  decatising. 

The  dyebath  is  prepared  with  the  dyestuff  solution,  50 — 100  °/0  Glauber's  salt  and  4% 
Sulphuric  acid;  the  goods  are  entered  at  the  boil  and  boiled  for  P/2  hours.  It  is  advisable 
to  dye  in  old  baths,  in  which  case  only  10°/o  of  Glauber's  salt  and  4%  Sulphuric  acid  are 
required.  The  colours  equalise  excellently,  leave  cotton  lists  untinted  and  yield  shades  which 
are  fast  to  rubbing,  so  that  the  "earthing"  which  is  essential  for  Logwood  Blacks  can  be 
dispensed  with.  As  regards  fastness  to  light,  the  shades  equal  Logwood  Blacks;  (some  of 
them,  such  as  Azo  Acid  Black  KL  and  KRL  extra,  are  even  slightly  superior  in  this  respect) 
they  are  as  fast  to  alkali,  but  considerably  faster  to  acid  and  perspiration,  and  they  also 
withstand  dry  steaming. 

For  cloths  which  have  to  undergo  wet  decatising,  and  are  used  for  facings  etc.  for 
which  a  higher  degree  of  fastness  to  light  and  water  is  required,  Acid  Alizarine  Black  R, 
3B  or  3B  extra  or  Chromotrope  S  are  most  suitable.  The  former  are  dyed  with  10— 20% 
Glauber's    salt    and    4%    Sulphuric    acid    and    chromed   off  with    P/2 — 2'/2%    of    Bichrome; 


6,6  °/o  Chromotrope  S 

l0/o  Chromotrope  FB 
0,5°/o  Alizarine  Red  1WS  Powder 

10°/o  Glauber's  salt,  3°/o  sulphuric  acid 


3"/o  bichromate  of  potash,  0,5  °/o  sulphuric  acid 


the  latter  is  dyed  with  20  °/o  Glauber's  salt  and  3  °/0  Sulphuric  acid,  and  developed  with 
3°/0  Bichrome. 

For  darkening,  Mordant  Yellow  O  is  used,  and  the  shades  are  made  plummier  with 
the  addition  of  Acid  Violet  5BF  or  6BN,  Patent  Blue  A  or  Milling  Blue  2R  extra.  For 
dyeing  exactly  to  shade,  Patent  Blue  V,  Fast  Acid  Violet,  Amido  Naphtol  Red  and  Flava- 
zine  S  or  L  are  applicable,  after  chroming. 

Blacks  thus  obtained  are  only  very  slightly  inferior  to  Logwood  Blacks  as  regards 
bloom ;  they  are  extremely  fast  to  alkali  and  water,  withstand  wet  decatising  and  hot  pressing 
and  excel  Logwood  black  especially  as  regards  fastness  to  light,  perspiration  and  rubbing. 
These  advantages,  in  conjunction  with  the  simpler  and  quicker  dyeing  methods,  counterbalance 
the  slightly  increased  cost,  so  that  their  application  is  fully  justified  and  profitable. 

When  dyeing  piece  goods,  Copper  Black  S  and  SB  are  to  be  mentioned  as  most 
suitable  products;  they  are  dyed  with  20 — 30%  Glauber's  salt  and  3%  Sulphuric  acid,  and 
developed  at  the  boil  with  2 — 3%  of  Copper  Sulphate.  For  shading  purposes,  Copper  Blue  B, 
Copper  Red  N,  also  the  faster  Acid  dyestuffs  such  as  Patent  Blue,  Fast  Acid  Violet  and 
Amido  Naphtol  Red,  Flavazine  etc.  are  employed. 
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G'/o  Amido  Black  3B 

10°/o  Glauber's  salt,  3°/o  acetic  acid 
2°/o  sulphuric  acid 


Copper  Black  is  very  fast  to  rubbing,  and  sufficiently  fast  to  alkali  and  perspiration; 
moreover,  its  fastness  to  light  is  excellent.  It  is  especially  suitable  for  pieces  with  white 
effects,  since  both  cotton  and  silk  threads  remain  untinted.  In  the  latter  case  it  is  dyed  with 
20%  of  Glauber's  salt  and  10 — 15%  Acetic  acid  or  4—6%  Formic  acid  and  developed  in  a 
fresh  bath  with  3 — 4%  of  Copper  Sulphate  and  1 — 3%  Sulphuric  acid. 

Besides  the  blacks  which  have  been  mentioned  hitherto,  we  must  also  refer  to  blacks 
which  are  especially  suitable  for  ladies'  worsted  dress  goods :  Amido  Naphtol  Black,  Amido 
Black,  Carbon  Black,  Alphyl  Blue  Black  also  the  so-called  "Combination  Black".  These  colours 
have  been  fully  described  on  pages  116  and  117.  Amido  Black  10BO,  3B  and  T  are  especially 
suitable,  since  they  equalise  well,  produce  bloomy  shades,  and  are  distinguished  for  fastness 
to  light  and  cheapness;  they  are  used  either  alone  or  in  combination  with  Azo  Acid  Black, 
for  the  production  of  fast  bloomy  blacks  on  ladies'  dress  goods,  and  are  also  suitable  for 
dyeing  pieces  with  white  cotton  lists. 


Blue. 

Finer  cloths,  especially  those  which  have  to  stand  a  fair  amount  of  decatising  or  which 
are  to  be  fast  to  light  and  water,  are  best  dyed  with  Chrome  Developing  colours,  Acid 
Alizarine  Blue  or  Chromotrope  Blue. 


3,5  %  Acid  Alizarine  Blue  BB 
0,1%  Fast  Acid  Violet  R 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid 

4°,'o  fluoride  of  chrome 


Acid  Alizarine  Blue  BB,  and  the  brand  GR  which  serves  for  darkening  the  former,  also 
Alizarine  Dark  Blue  SN,  are  dyed  with  20%  Glauber's  salt  and  4%  Sulphuric  acid,  and 
developed  with  4%  Fluoride  of  Chrome.  For  shading  Alizarine  Red  1WS,  Alizarine  Yellow 
GGW,  Patent  Blue  V  and  Fast  Acid  Violet  are  used;  the  two  last  colours  and  Flavazine  L 
are  especially  suitable  for  dyeing  to  shade  after  chroming.  The  blues  turn  out  very  even  in 
shade,  are  fast  to  rubbing  and  very  fast  to  light.  Their  fastness  to  decatising  and  alkali 
is  also  satisfactory;  only  very  strong  alkaline  influences  turn  the  shade  slightly  greener  and 
greyer;  if  this  change  is  noticeable  after  decatising,  it  can  be  corrected  by  passing  the  goods 
through  a  weak  acid  bath. 

Chromotrope  Blue  WB,  WG  and  A  are  dyed  in  an  acid  bath  with  20%  Glauber's 
salt  and  3%  Sulphuric  acid  for  1  hour  at  the  boil,  then  developed  with  3%  Bichrome  by 
boiling  for  another  hour;  they  equalise  well,  are  perfectly  fast  to  rubbing  and  leave  cotton 
lists  untinted.  The  fastness  to  light  and  decatising  is  satisfactory  and  the  fastness  to  alkali 
is  superior  to  that  of  Acid  Alizarine  Blue  BB. 
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2,50/o  Chromotrope  Blue  A 
0,2°/o  Fast  Acid  Violet  R 
0,25  "/<,  Patent  Blue  A 
20°/o  Glauber's  salt,  :i"/o  sulphuric  acid 
2,0°/o  bichromate  of  potash,  l,00/o  sulphuric  acid. 


Very  fast  to  light  and  wearing  are  blues  obtained  with  Fast  Mordant  Blue  B  and  R. 
They  are  dyed  with  10°/o  Glauber's  salt  and  3°/0  Acetic  acid,  and  the  dyebaths  are  exhausted 
with   2  °/o   Sulphuric   acid ;   the   shade   is  developed   either   with    1 — 5  °/o    Bichrome   or  3 — 4  °/0 


3,0°/o  bichromate  of  potash,  2,5fl/o  cream  of  tartar 


2,95°/0  Fast  Mordant  Blue  B 
0,3  °/o  Alizarine  Red  1WS  Powder 
0,1  °/o  Fast  Acid  Violet  R 

5,0  °/o  acetate  of  ammonia,  2X3  °/o  acetic  acid 


Fluoride  of  Chrome.  Well  equalising  materials  can  be  dyed  initially  with  Glauber's  salt  and 
Sulphuric  acid.  Fast  Mordant  Blue  can  also  be  applied  on  a  mordant;  in  that  case  the  dyebath 
has  to  be  kept  neutral  or  only  slightly  acid,  especially  at  first,  and  in  case  Sulphuric  or 
Lactic  acid  and  Sulphuric  acid  have  been  used  for  mordanting,  it  is  often  advisable  to  add 
2°/o  of  Ammonia  to  the  dyebath.  This  is  necessary  on  account  of  the  liability  of  Fast  Mordant 
Blue  to  produce  lakes  too  quickly  in  case  some  acid  is  left  in  the  material,  which  would  be 
apt  to  produce  uneven  results. 

Blues  obtained  with  Fast  Mordant  Blue  B  and  R  are  very  fast  to  light,  also  fast  to 
perspiration,  alkali  and  rubbing;  they  withstand  decatising  well,  and  are  therefore  to  be  con- 
sidered among  the  best  blue  combinations  on  the  market. 

Much  more  frequently,  however,  Navy  blues  are  dyed  with  Acid  colours,  and  then  Patent 
Blue  V  is  generally  used  as  a  basis  on  account  of  its  excellent  equalising  properties,  its  good  fast- 
ness to  light  and  excellent  fastness  to  alkali.  The  selection  of  the  red  and  yellow  dyestuffs  to  be 
used  in  conjunction  with  Patent  Blue  depends  on  the  demands  made  upon  the  fastness  to  decatising, 
ironing,  alkali,  light  and  rubbing.  Of  red  Acid  dyestuffs,  the  Fast  Acid  Violet  A2R,  R  and  B 
are   distinguished  for   excellent    fastness   to    alkali  and  light,  so  that  they  may  be  used  in  all 


2,75  •/«  Patent  Blue  V 
1,8  •/„  Amido  Naphtol  Red  6B 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


those  cases  where  these  properties    are   of  importance;   on   the  other  hand,  their  fastness  to 
rubbing   and   ironing   is  not   so  satisfactory  as  that  of  other  colours.     In  this  respect  the  Fast 
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Acid  Violets  RBE,  RGE  and  BE  are  considerably  superior.  In  piece  dyeing,  therefore,  the 
latter  will  be  given  preference,  especially  as  in  finishing  the  former  are  liable  to  turn  bluer; 
on  worsted  goods  where  the  sensitivenes  to  hot  pressing  is  of  minor  importance,  they  may 
however  be  used  without  hesitation. 

Amido  Naphtol  Red  G,  BB  and  6B  equalise  well,  are  fast  to  decatising,  and  produce 
results  which  are  faster  to  rubbing  than  the  Fast  Acid  Violets;  they  are  also  satisfactorily 
fast  to  ironing  and  alkali,  and  in  pressing  the  shade  only  turns  very  minutely  bluer. 

For  most  purposes  Azo  Acid  Red  B,  Azo  Acid  Magenta  G  and  Chromotrope  RR  and 
6  B  may  be  used ;  the  first  mentioned  is  not  quite  so  fast  to  light,  however,  and  the  others 
not  quite  so  fast  to  alkali  as  Amido  Naphtol  Red. 

Of  yellow  dyestuffs  Azo  Yellow  cone,  Victoria  Yellow  cone,  Fast  Yellow  O  and  S, 
also  Flavazine  S  and  L  must  be  mentioned,  all  of  which  equalise  satisfactorily  and  are  fairly 
fast  to  alkali.  Azo  Yellow  cone,  is  not  quite  so  fast  to  rubbing  as  the  others  and  also  tints 
cotton  lists,  which,  however,  is  of  little  moment,  considering  that  only  very  little  dyestuff  is 
required  for  darkening;  Victoria  Yellow  and  Fast  Yellow  are  very  cheap  colours,  and 
Flavazine  S  and  L  are  especially  to  be  recommended  on  account  of  fastness  to  light. 

In  place  of  Patent  Blue  V  and  Patent  Blue  LE,  Patent  Blue  J  1,  J  3,  VVS  and  B  may 
be  used.  They  equal  the  Patent  Blue  V  in  the  sum  total  of  their  properties,  but  are  more 
easily  handled  when  dyeing  to  pattern.  An  inexperienced  dyer  is  apt  to  use  rather  too  much 
Patent  Blue  V  and  too  little  red  and  yellow,  whilst  the  proper  quantities  are  much  more 
easily  gauged  when  using  the  fuller  brands  of  Patent  Blue. 

Very  solid  Navy  shades  are  obtainable  with  Patent  Marine  Blue  LE  and  Victoria  Violet 
4BSL,  which  may  be  shaded  with  Patent  Blue  V  or  Fast  Acid  Green  BB  extra;  both  combina- 
tions yield  results  which  are  fairly  fast  to  light  and  alkali. 

The  Navies  obtained  with  Alizarine  Direct  Blue  EB  and  E3B  in  conjunction  with  the 
fastest   red    and  yellow  d3'estuffs  which  we  have   mentioned  before  are  considerably  superior 


4>  Patent  Marine  Blue  LE 
0,5  7»  Fast  Acid  Green  BB  extra 
10"/q  Glauber's  salt,  4°/o  sulphuric  acid 


to  Patent  Blue  combinations  as  regards  fastness  to  light,  but.  also  considerably  dearer. 
They  are  dyed  in  the  ordinary  manner  in  a  boiling  bath  prepared  with  10°/o  Glauber's  salt 
and  4°/0  Sulphuric  acid.  The  high  prices  of  these  colours  still  only  permit  of  their  employ- 
ment on  the  best  quality  of  materials;  their  fastness  to  light  may  however  be  profitably  made 
use  of  in  this  way,  that  only  one  half  of  the  blue  ingredient  is  dyed  with  Alizarine  Direct 
Blue,  whilst  for  the  second  half  Patent  Blue  is  employed.  In  this  manner  the  results  are 
cheapened  considerably,  and  the  fastness  to  light  still  answers  nearly  all  demands. 

The  very  cheapest  Navies  are  obtained  with  Naphtalene  Blue  B,  B  extra  etc.  also 
Naphtalene  Dark  Blue  EG  extra,  or  by  combining  Victoria  Violet  4BS  with  Indigo  Substitute, 
Patent  Green  or  Fast  Acid  Green.  The  results  are,  on  the  average,  less  fast  to  light  and  alkali, 
but  they  still  answer  where  no  very  great  demands  are  made,  and  cheapness  and  simple 
application  are  to  be  considered. 

The  differences  between  the  various  Naphtalene  Blue  brands  are  fully  discussed  in 
Vol.  I,  pages  40  and  42. 

Besides  Navies,  there  is  a  demand  for  lighter  and  brighter  blues  for  ladies'  goods  and 
for  facing  cloths.     Brighter  blues  of  great  fastness  are   obtained  with  Acid  Alizarine  Blue  BB 
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0,65  "/o  Patent  Blue  RBN 
0,7  °/u  Fast  Acid  Violet  BE 

10"/o  Glauber's  salt,  4°/o  sulphuric  acid 


in  conjunction  with  Patent  Blue  L  and  Milling  Blue  2R  extra.  They  are  dyed  in  exactly  the 
same  way  as  described  for  dark  blues,  and  developed  with  Fluoride  of  Chrome.  In  most 
cases,   however,   Acid   colours   are   used   exclusively:   Alizarine  Direct  Blue  EB,  E3B,  Patent 


2,0  °/o  Alizarine  Direct  Violet  R 
0,2 °/o  Fast  Acid  Violet  A2R 
10 °/.,  Glauber's  salt,  4°/0  sulphuric  acid 


Blue  L,  N,  LE,  Y,  RB  and  RBN  in  conjunction  with  Acid  Violet  N,  5BF,  6BL,  6BN,  Milling 
Blue  2R  extra,  Fast  Acid  Violet  A2R,  R,  RBE,  RGE  and  Alizarine  Direct  Violet  R.  The 
latter  resembles   Alizarine  Direct   Blue    very   closely    and    is   distinguished    for   its    excellent 


1,25°/,,  Methyl  Alkaline  Blue  MLB 
5%  Borax 


5°/o  sulphuric  acid 


fastness  to  light,  so  that  it  is  especially  used  for  goods  which  have  to  stand  light.  The  Fast 
Acid  Violet  brands  are  not  quite  so  fast  to  light  but  yield  the  fastest  results  as  regards 
alkali;  they  are  slightly  sensitive  to  hot  pressing  and  ironing.  The  change  of  shade 
however  is  a  transitory  one  and  the  original  colour  comes  back  as  soon  as  the  pieces  are 
aired  or  slightly  steamed.  If  fastness  to  ironing  is  of  special  moment,  brands  BE,  RBE  and 
RGE  are  to  be  employed. 

Acid  Violet  N  is  the  cheapest  base  colour;  it  equalises  well,  but  it  is  also  the  least 
fast  to  light;  moreover  it  is  apt  to  produce  stains  and  must  be  dissolved  very  gradually.  This 
drawback  is  less  apparent  with  the  other  Acid  Violets,  6BL  and  6BN,  and  these  are  also 
faster  to  rubbing  than  Acid  Violet  N;  Milling  Blue  2R  extra  stands  between  the  Acid  Violets 
and  Fast  Acid  Violets  as  regards  fastness  to  wearing  and  other  properties. 

Still  cheaper  blues  are  obtained  with  Indigo  Substitute  BS,  BS  extra,  A  extra  and 
V  extra.  They  are  shaded  with  Azo  Acid  Magenta  G,  Amido  Naphtol  Red  G,  BB,  6B  and 
Flavazine  S. 

Very  brilliant  blue  shades  are  obtained  with  Alkaline  Blue,  which  equalises  well  and  is 
fairly  fast  to  light.   Its  drawback  however  is  that  the  shades  are  not  fast  to  alkali  nor  to  rubbing. 


132 


The  dyeing  of  piece-goods. 


0,65"/o  Alizarine  Direct  Blue  EB 
0,8  °/o  Amido  Naphtol  Red  BB 
4°/o  Flavazine  L 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Green,  Olive  and  Yellow. 
For  deep  green    and  olive  shades,  and    especially  in  cases  where  fastness  to  decatising 
and  water  is  asked  for,  the  Chrome  Developing  colours  are  the  most  suitable. 


l,8°/o  Fast  Acid  Green  BB  extra 
0,33  °/„  Amido  Naphtol  Red  CB 
0,65  °/o  Flavazine  S 

10°/^  Glauber's  salt,  4°/o  sulphuric  acid 


Chromotrope  Blue,  Chromotrope  F4B,  Acid  Alizarine  Blue  BB  and  Acid  Alizarine  Green  G 
are  applicable  for  these  purposes.  They  are  shaded  with  Alizarine  Yellow  GGW  and  Mordant 
Yellow  O,  and  for  brownish  hues  with  Alizarine  Red  IWS;  they  are  dyed  with  20°/o  Glauber's 
salt  and  3 — 4°/0  Sulphuric  acid  and  developed  with  Fluoride  of  Chrome,  or  in  the  case  of 
Chromotrope  and  Chromotrope  Blue,  with  Bichrome.  For  shading,  before  or  after  chroming, 
Patent  Blue  L,  Amido  Naphtol  Red  BB  and  Flavazine  S  or  L  may  be  used. 

For  more  brilliant  shades  the  amount  of  Chrome  Developing  colours  is  to  be  reduced, 
whilst  that  of  Patent  Blue  must  be  increased. 

When  using  Acid  colours  only,  Alizarine  Direct  Blue  EB,  E3B,  Patent  Blue  L,  LE  and 
N  are  combined  with  Flavazine  S  or  L,  Fast  Acid  Green  BB  extra  or  Naphtalene  Green  cone. 
For  shading,  Amido  Naphtol  Red,  Azo  Acid  Magenta  G,  Chromotrope  RR  and  6B  and  the 
above  mentioned  yellow  dyestuffs  are  suitable. 

The  fastest  shades  as  regards  light  are  obtained  with  Alizarine  Direct  Blue  EB  and 
E3B  and  Flavazine  L.  The  brightest  shades,  such  as  are  required  for  billiard  cloths,  are 
produced  with  Patent  Blue  N,  L  and  Naphtalene  Green  cone,  in  conjunction  with  Chinoline 
Yellow  O  or  Flavazine  3GL  or  5GL.     The  latter   do   not  equalise  quite  so  well,  and  are  not 


1,8  °/„  Patent  Blue  N 
1,85  °/o  Chinoline  Yellow  O 
10°/o  Glauber's  salt,  i°jo  sulphuric  acid 


quite  so  pure  in  shade   as  Chinoline  Yellow  O,  but  they  are  distinguished  for  greater  fastness 
to  light,  so  that  they  are  preferable  in  all  cases  where  fastness  to  light  is  of  importance. 
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1  °/o  Patent  Blue  A 
l,25"/o  Mordant  Yellow  O 

20  °/o  Glauber's  salt,  5  °/o  acetic  acid 
2°/o  sulphuric  acid 
fluoride  of  chrome 


Green  bunting  cloths,  for  which  fastness  to  light  and  fastness  to  rain  is  required,  are 
dyed  with  Alizarine  Direct  Blue  EB,  also  Naphtalene  Green  V,  Patent  Blue  A,  Flavazine  T» 
3GL  and  Milling  Yellow  O.  In  order  to  get  level  results,  the  last  named  must  be  dyed 
in  a  weak  Acetic  acid  bath,  to  which  gradually  more  Acetic  acid  and  finally  Sulphuric 
acid  is  added.  An  after-treatment  with  Fluoride  of  Chrome  or  the  addition  of  Chrome  Alum 
to  the  dyebath  increases  the  fastness  to  water.  Also  Mordant  Yellow  O,  developed  with 
Fluoride  of  Chrome,  is  often  used  in  conjunction  with  Patent  Blue  A,  for  these  purposes. 

The  employment  of  cheaper  dyestuffs  such  as  Acid  Green  and  Naphtol  Yellow  S  for 
the  production  of  green  shades  on  ladies'  cloths,  is  not  to  be  recommended,  since  these 
colours,  contrary  to  the  above  mentioned  combinations,  are  not  fast  enough  to  light  and  alkali. 

Yellow  colours,  which  are  sometimes  asked  for  in  subdued  hues  for  ladies'  dress  goods 
are  dyed  fastest  with  Alizarine  Yellow  GGW  and  Mordant  Yellow  O  together  with  Chromo- 
trope  Blue  A,  Patent  Blue  A,  Acid  Alizarine  Red  G,  B  and  Alizarine  Red  1WS;  they  are 
dyed  in  an  acid  bath  and  developed  with  Bichrome.  In  case  Acid  Alizarine  Blue  BB,  Patent 
Blue  A  or  Alizarine  Red  1 WS  are  used  for  shading,  Fluoride  of  Chrome  may  be  used 
for  developing. 


1  »'/„  Milling  Yellow  O 
30°/o  Glauber's  salt,  2X2  °/o  acetic  acid 


If  acid  colours  are  used  exclusively  for  the  production  of  these  shades,  Flava- 
zine T,  S,  L,  and  3GL  are  employed,  which  are  shaded  with  Alizarine  Direct  Blue  EB,  E3B, 
Patent  Blue  A,  Amido  Naphtol  Red  G,  Orange  G  etc.  These  colours  are  quite  fast  enough 
for  ladies'  dress  goods. 

Facing  and  bunting  cloths  are  dyed  bright  yellow  with  Milling  Yellow  O,  which  can 
be  shaded  with  Flavazine  3GL,  Orange  G,  Milling  Scarlet  4R  cone,  and  Nassovia  Scarlet  O. 
Again  it  is  advisable  in  this  case  to  prepare  the  dyebath  with  10  —  20°/0  Glauber's  salt  and 
2  °/o  Acetic  acid,  to  raise  the  temperature  very  slowly  to  the  boil  and  to  exhaust  the  dyebath 
first  with  Acetic  acid  and  finally  with  Sulphuric  acid. 

Milling  Yellow  O  is  distinguished  for  great  purity  of  shade  and  fastness  to  light  and 
water.  The  latter  is  greatly  increased  by  the  addition  of  Fluoride  of  Chrome  or  Chrome 
Alum  to  the  dyebath. 


Brown. 
The  fastest  browns  on  ladies'  cloths  and  worsted  goods  are  obtained  with  Acid  Alizarine 
Brown  R,  B,  BB  and  RH  extra.    These  are  dyed  with  10°/o  Glauber's  salt  and  3—4%  Sulphuric 
acid,  and  developed  with  1 V2 — 3  °/0  of  Bichrome ;  they  are  shaded   with  Acid   Alizarine  Red  G, 
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l,ib°lo  Acid  Alizarine  Grenade  R 
0,6  °/o  Acid  Alizarine  Blue  Black  8B 
0,7  °/o  Mordant  Yellow  O 

20  °/o  Glauber's  salt,  5  °/o  acetic  acid 

2°/0  sulphuric  acid 
2,5  °/o  bichromate  of  potash 


B  and  Acid  Alizarine  Grenade  R  towards  red,  Mordant  Yellow  O  and  Alizarine  Yellow  GGW 
towards  yellow,  and  darkened  with  Acid  Alizarine  Black  R,  3B  extra  and  Fast  Mordant 
Blue  B  and  R.  For  shading  after  chroming,  the  various  chrome  resisting  Acid  colours  such 
as  Orange  No.  2,  G,  Flavazine  S,  L,  Amido  Naphtol  Red  G,  BB,  Patent  Blue  V,  Naphtalene 
Green  V  and  Fast  Acid  Green  BB  may  be  used. 

Shades  obtained  with  Acid  Alizarine  Browns  are  thoroughly  satisfactory  as  regards 
fastness  to  light,  alkali,  decatising  etc.  and  their  application  can  be  recommended  also  on  account 
of  their  equalising  properties;  the  only  drawback  is,  that  the  shades  are  not  absolutely  fast  to  rubbing 
(brand  RH  extra  is  very  satisfactory  in  this  respect),  therefore  in  all  cases  where  fastness 
to  rubbing  is  of  importance,  it  will  be  found  advisable  to  wash  the  goods  with  "earth". 

Better  in  this  respect,  and  equal  to  brand  RH  extra,  are  combinations  obtained  with 
Acid  Alizarine  Red  G  or  B,  Acid  Alizarine  Grenade  R  and  Mordant  Yellow  O,  darkened 
with  Fast  Mordant  Blue  B,  Acid  Alizarine  Blue  Black  3B,  Acid  Alizarine  Black  3B  extra, 
3B  and  R;  all  these  are  very  fast  to  rubbing,  even  in  full  shades.  Their  other  fastness 
properties  resemble  those  of  Acid  Alizarine  Brown,  and  for  this  reason  these  combinations 
will  be  especially  employed  for  deep  browns  on  carded  goods  which  have  to  stand  rubbing, 
also  on  worsted  goods,  and  they  are  especially  to  be  recommended  for  materials  with 
white  lists. 

For  similar  purposes  must  be  mentioned  Chrome  Brown  RO ,  which  is  dyed  with 
20°/o  Glauber's  salt  and  3°/o  Sulphuric  acid,  and  developed  with  3"/o  Bichrome;  this  is  shaded 
with  Mordant  Yellow  O,  Alizarine  Red  1WS  and  Chromotrope  S. 

The  fastness  to  light,  alkali  and  decatising  of  Chrome  Brown  RO  is  to  be  considered 
satisfactory. 

Combinations  of  Acid  colours  are  used  however  to  a  much  greater  extent  for  the 
production  of  brown  shades.  If  the  selection  of  the  dyestuffs  is  carried  out  in  the  proper 
manner,  these  colours  will  be  found  to  answer  most  requirements.  The  peculiarities  of  the 
various  dyestuffs  as  regards  fastness  to  light,  alkali  etc.  are  often  so  widely  different,  that 
the   proper  selection  of  the  green,  red  and  yellow  ingredients  is  of  the  utmost  importance. 


2°/o  Orange  No.  2 
0,51  °/o  Amido  Naphtol  Red  G 
0,73  °/o  Patent  Blue  V 

10e/o  Glauber's  salt,  4°/o  sulphuric  acid 


A  very  common  combination  is  that  of  Orange  G,  Amido  Naphtol  Red  BB  and  Patent 
Blue  V,  which  shows  satisfactory  fastness  to  light  and  alkali.  Without  greatly  altering  the 
fastness  Patent  Blue  V   may  be   replaced  by  Patent  Blue  LE,  VE   and   also  Cyanine  B;  the 
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shades  become  faster,  however,  when  Alizarine  Direct  Blue  EB  and  E3B  are  employed 
Orange  G  can  be  replaced  by  Orange  No.  2  or  Brillant  Orange,  whilst  in  place  of  Amido 
Naphtol  Red  BB,  the  brands  G  and  6B  and  the  cheaper  Azo  Acid  Red  B,  5B  or  Azo  Acid 
Carmine  B  may  be  employed. 

If  Orange  No.  2  is  replaced  by  Orange  No.  4,  Victoria  Yellow  cone,  or  Fast  Yellow  O  or  S. 
the  fastness  to  light  of  the  resulting  shade  becomes  inferior  because,  since  less  blue  ingredient  is 
required  in  combination  with  these  yellower  colours,  this  does  not  balance  the  amounts  of 
yellow  and  red  employed.  For  the  same  reason  it  is  not  advisable  in  this  combination  to  use 
Patent  Green  V   and    Acid  Green    cone,  in   place  of  Patent  Blue,  which  are  less  fast  to  light. 

Very  full  and  yellowish  browns  are  obtained  with  Orange  No.  4  and  Victoria  Yellow 
cone.  In  this  case  the  decrease  in  fastness  to  light  does  not  become  very  noticeable  on  account 
of  the  increased  amount  of  dyestuffs.  Of  still  better  fastness  to  light  are  combinations  obtained 
with  Flavazine  T,  L  and  S.  Although  dearer,  their  employment  is  fully  'compensated  for  by 
superior  fastness  to  light.  Azo  Yellow  cone,  is  fast  to  light  and  cheap,  but  still,  not  to  be 
recommended,  since  it  rubs  in  deep  shades. 


0,78  7„  Cyanine  B 
0,9  %  Amido  Naphtol  Red  BB 
2°/o  Orange  No.  4 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


If  the  fastness  to  alkali  is  of  no  moment,  Azo  Acid  Magenta  G,  Chromotrope  RR  and 
6B  may  be  used  in  combination  with  Orange  G  and  Patent  Blue  V,  in  place  of  Amido 
Naphtol   Red  BB.     Although   relatively  more  sensitive   to  alkali,  Chromotrope  RR  and  6B  in 


0,52%  Azo  Acid  Magenta  G 
0,6 °/o  Naphtalene  Green  V 
2,0  7o  Orange  G 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


combination  with  Fast  Acid  Green  BB  extra,  Naphtalene  Green  cone,  and  a  yellow,  are  very 
suitable  and  yield  very  solid  shades  which  are  satisfactorily  fast  to  light. 


l,8°|o  Victoria  Rubine  O 
0,68  7o  Patent  Blue  V 
2,57o  Orange  G 
20°/o  Glauber's  salt,  4%  sulphuric  acid 
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Full  red-browns  may  also  be  built  up  on  Victoria  Rubine  O  as  a  basis;  in  this 
case  the  equalising  property  of  Victoria  Rubine  is  sufficiently  good,  although  this  colour,  when 
used  in  smaller  percentages,  is  liable  to  yield  uneven  results. 

Very  cheap  browns  are  obtained  by  using  as  a  blue  and  green  ingredient,  Indigo 
Substitute  BS,  B  extra,  V  extra  etc.  in  combination  with  Victoria  Rubine  O  and  Orange 
No.  2  for  reddish  browns,  Orange  No.  4  and  Azo  Acid  Red  B  for  orange  browns,  and  with 
Azo  Acid  Magenta  G  and  Orange  No.  4  for  light  browns.  These  colours  are,  however,  inferior 
to  the  above  mentioned  combinations  as  regards  fastness  to  light. 

For  the  same  reason,  the  employment  of  Acid  Violets  for  browns  should  be  dispensed 
with,  for  these  would  fade  very  quickly  and  the  shade  would  change  towards  red.  Similarly 
Acid  Green  and  Indigo  Carmine  are  unsuitable  for  the  production  of  brown  shades. 


Red  and  Violet. 

Fast  Violet  shades   are   principally   dyed  with  Fast  Acid  Violet   and   Alizarine   Direct 
Violet  R,  whilst  the  various  reds  are  almost  exclusively  produced  with  Azo  colours. 


3,5°/o  Alizarine  Red  1WS  Powder 

20°/o  Glauber's  salt    3,5"/o  oxalic  acid 

2°/o  acetate  of  lime 
13°/o  Alum,  free  from  iron 

l°/o  acetate  of  lime 


The  red  facing  cloths  used  for  uniforms  are  almost  always  dyed  with  cochineal  in  spite 
of  its  inferior  fastness  to  alkali,  the  reason  being  that  no  red  Azo  colour  shows  sufficient 
fastness  to  water.  A  combination  which  equals  Cochineal  Red  in  this  respect,  and  is  superior 
as  regards  light  and  alkali,  is  produced  in  the  following  way: 

The  dyebath  is  prepared  with  3 — 4°/o  of  Alizarine  Red  1WS  powder,  2°/0  Acetate  of 
Lime,  20%  Glauber's  salt  and  3,5°/0  Oxalic  acid;  the  goods  are  entered  at  80—100°  C,  the 
bath  heated  to  the  boil  within  3/4  of  an  hour  and  boiled  for  1  hour;  then  10 — 15  °/o  of  Alum 
and  l°/0  of  Acetate  of  Lime  are  added,  and  the  goods  boiled  for  another  hour.  For  brightening 
the  shade,  small  amounts  of  Rosazeine  O,  Scarlet  B  extra  and  Fast  Acid  Violet  A2R  may  be  used. 

The  most  essential  factor  for  a  satisfactory  result  is  that  the  goods  are  not  of  a  dirty 
yellow  appearance  and'  that  the  dyebath  is  clean  and  the  water  free  from  iron.  In  accordance 
with  the  degree  of  hardness  of  the  water,  more  or  less  Acetate  of  Lime  is  to  be  used;  the 
amounts  given  above  refer  to  water  of  about  3,75°  of  hardness. 

A  red  which  resembles  Cochineal  Red  and  shows  a  beautiful  blue  hue,  is  obtained 
with  Nassovia  Scarlet  O,  which  is  dyed  with  20°/0  Glauber's  salt  and  3°/0  Sulphuric  acid. 
It  is  to  be  considered  a  cheap  substitute  for  Cochineal  and  is  often  used  as  a  bottom  for  the 


4°/»  Naphtol  Red  O 
0,25°/o  Patent  Blue  V 

20°/o  Glauber's  salt,  4°/o  sulphuric  acid 
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latter;  although  faster  to  alkali  and  equally  fast  to  light,  it  is  not  so  fast  to  water.  Very 
brilliant  scarlet  shades  are  also  to  be  obtained  with  Brilliant  Croceine  which  is  fairly  fast  to 
light  and  as  fast  to  alkali  and  water  as  Nassovia  Scarlet  O.  In  both  cases  the  shades  can 
be  brightened  by  topping  with  a  little  Rosazeine  O  or  B. 

The  following  colours  are  used  as  self  shades  on  dress  materials :  —  Naphtol  Red  O,  Brilliant 
Crimson  O,  B  and  Victoria  Rubine  O  and  G,  also  the  yellower  Victoria  Scarlets  and  the  bluer 
Fast  Reds  and  Claret  Reds.  By  combining  these  colours  with  each  other,  very  deep  shades 
of  scarlet  and  claret  red  can  be  obtained;  for  widening  the  range  of  shades,  Orange  G  and 
No.  2  are  used  for  yellowing,  Patent  Blue  V  and  Cyanine  B  for  blueing. 


4°/o  Victoria  Rubine  O 
1,25°/.  Scarlet  3R 
0,01  °/0  Patent  Blue  V 
20°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Since  these  red  colours  do  not  equalise  very'  easily,  it  is  advisable  to  start  the  dyebath 
with  20—30%  Glauber's  salt  and  1— 3°/0  Sulphuric  acid,  and  to  enter  the  goods  at  80—100°  F; 
then  to  raise  the  temperature  gradually  to  the  boil,  and  dye  to  pattern  by  adding,  if  necessary, 
a  further  2  —  3%  of  acid  and  some  Patent  Blue  V,  Cyanine  B,  Orange  G,  No.  2  or  some  of  the  best 
equalising  Acid  colours  such  as  Fast  Acid  Violet,  Azo  Acid  Magenta  G,  Chromotrope  RR, 
Amido  Naphtol  Red  G,  BB  and  6B.  For  specially  blue.reds,.  Acid  Magenta  O  and  B  are 
used  for  shading. 

Colours  obtained  in  this  way  answer  the  ordinary  demands  as  regards  fastness  to 
light  and  wearing,  and  when  dyed  with  care,  observing  the  necessary  precaution?,  they  equalise 
and  penetrate  quite  satisfactorily. 

For  lighter  reds,  the  equalising  of  these  colours  is,  however,  not  satisfactory,  and  for 
this  purpose  the  red  equalis:ng  dyestuffs  must  be  used.  Amido  Naphtol  Red  G,  BB  and  6B 
together  with  Cyanine  B  and  Flavazine  S  or  L  are  suitable.  In  place  of  Cyanine  B,  Patent 
Blue  V  or  Fast  Acid  Green  BB  or  Naphtalene  Green  cone,  may  be  employed. 

Azo  Acid  Magenta  G,  Chromotrope  RR  and  6B  may  also  be  used  as  a  basis,  and 
are  again  shaded  with  Fast  Acid  Green  BB  and  Naphtalene  Green  cone.  In  all  these  cases 
the  results  are  satisfactorily  fast  to  alkali  and  light. 


1  °/0  Azo  Acid  Magenta  G 
0,0«°/o  Cyanine  B 
0,065  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°/„  sulphuric  acid 


For  violet  shades  all  the  various  brands  of  Fast  Acid  Violet,  which  equalise  well 
and  are  very  fast  to  light  and  alkali,  are  employed.  The  only  drawback  of  Fast  Acid  Violet 
R,  A2R  and  B,  is  their  great  sensitivity  to  hot  ironing,  pressing  and  drying,  which  always 
causes  the  shades  to  turn  bluer.  This  change,  however,  is  only  transitory,  and  the  original 
shade  returns  on  cooling  the  pieces  in  moist  air.  The  newer  brands  Fast  Acid  Violet  RGE, 
RBE  and  BE  are  faster   to    ironing   and  do   not  present  any   difficulties   in   dyeing  to   shade. 

9  a  III  e 
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0,75%  Fast  Acid  Violet  RBE 
0,13°/o  Cyanine  B 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Still  better  are  the  results  obtained  with  Alizarine  Direct  Violet  R,  which  is  superior 
to  the  Fast  Acid  Violets  as  regards  fastness  to  light,  but  not  quite  so  fast  to  alkali. 

These  dyestuffs,  which  are  dyed  in  an  ordinary  acid  bath,  are  shaded  with  Cyanine  B, 
Alizarine   Direct  Blue  EB,   E3B,   Patent  Blue  V,   Orange   No.  2,    Flavazine  S   and  L;   for 


l,4°/„  Fast  Acid  Violet  RL 
l,4°/„  Acid  Violet  CBN 
0,27  °/o  Orange  No.  2 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


especially  clear  and  pure  shades,  Patent  Blue  L,  Fast  Acid  Phloxine  A  and  Chinoline  Yellow 
O  are  used  for  shading,  or  they  are  dyed  direct  with  Fast  Acid  Phloxine  A  or  Fast  Acid 
Magenta  G,  which  may  be  shaded  in  their  turn  with  Fast  Acid  Violets  or  Rosazeine  O. 

Although  the  Fast  Acid  Violets  and  especially  Alizarine  Direct  Violet  R  are  dearer 
than  the  other  Acid  Violets  or  Acid  Magenta  in  conjunction  with  Orange  No.  2,  Indigo  Carmine 
or  Acid  Green,  still  the  fastness  to  light  and  alkali  of  these  combinations  is  so  superior,  that 
their  employment  for  better  class  materials  seems  desirable. 


Fancy  shades. 

The  selection  of  suitable  colours  for  light  fancy  shades  on  ladies'  dress  materials  is 
much  more  difficult  than  that  of  combinations  for  dark  shades,  for  the  resistance  to  the  des- 
troying action  of  light  is  not  only  dependent  upon  the  character  of  the  colour,  but  also  on 
the  amount  of  dyestuff  on  the  fibre.  Fancy  shades  require  only  little,  sometimes  only  traces 
of  colour,  and  therefore  the  inferior  fastness  to  light  of  some  dyestuffs  will  become  much 
more  noticeable  in  light  hues  than  when  using  the  same  colours  in  deep  shades.  It  will 
therefore  be  found  necessary  to  avoid  many  colours  and  combinations  for  light  fancy  shades 
which  are  fast  enough  when  used  for  full  shades. 

Drab  and  fawn  shades  on  dress  and  worsted  goods  are  either  dyed  with  Chrome 
Developing  colours  or  in  an  acid  bath  with  the  fastest  Acid  colours. 

Of  the  former  must  be  mentioned  the  combination  of  Acid  Alizarine  Brown  B,  Acid 
Alizarine  Blue  Black  3B,  Acid  Alizarine  Black  3B  extra  and  Mordant  Yellow  O.  The  dye- 
bath  is  prepared  with  20°/o  Glauber's  salt,  5°/0  Acetic  acid  and  gradually  1 — 2°/0  of  Sulphuric 
acid  are  added;  the  goods  are  boiled  for  another  J/2  hr.  and  developed  with  l/2  —  l'/!°/o  of 
Bichrome.  In  place  of  Acid  Alizarine  Brown  B,  Acid  Alizarine  Grenade  R  or  Acid 
Alizarine  Red  G  or  B  may  be  used,  and  moreover  have  the  advantage  over  the  former 
that  they  leave  the  lists  perfectly  white.  All  these  colours  may  be  shaded  with  Patent  Blue  V, 
Amido  Naphtol  Red  BB  and  Flavazine  S;    they    equalise   well   and   the   results   are  very  fast 
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1  °/o  Chromogene  I 
0,13%  Patent  Blue  V 
0,05%  Alizarine  Yellow  GGW  Powder 

10°/o  Glauber's  salt,  4°/u  sulphuric  acid 

1 ,5  °/o  bichromate  of  potash 


to  light  and  alkali;  they  are  also  fast  to  rubbing,  and  withstand  hot  pressing  and  the 
ordinary  decatising  process. 

For  Grey  and  Drab,  Chromogen  I  may  also  be  used,  which,  in  combination  with 
Alizarine  Red  1WS  and  Alizarine  Yellow  GGW,  is  dyed  in  a  Sulphuric  acid  bath  and 
developed  with  Bichrome;  for  shading  after  chroming,  the  above  mentioned  Acid  dyestuffs 
may  be  employed.  Although  the  combinations  of  Chromogen  I  are  not  so  fast  to  light  as 
those  obtained  with  the  Acid  Alizarine  colours,  they  are  considerably  faster  in  this  respect 
than  combinations  of  Acid  colours;  moreover,  they  equalise  well,  and  even  closely  woven 
and  sensitive  materials  leave  nothing  to  be  desired  as  regards  equalising. 

For  faced  cloths,  Acid  Alizarine  Grey  G  in  conjunction  with  Azo  Acid  Carmine  B  or  Azo 
Acid  Red  B  and  Flavazine  L  is  often  used,  on  account  of  its  fastness  to  wearing  and  light. 
The  dyebath  is  prepared  with  20  °/0  Glauber's  salt,  5  %  Acetic  acid  and  the  necessary  amounts 
of  dyestuff;  the  well  cleansed  material  is  entered  at  120°  F,  the  temperature  raised  slowly  to  the 
boil  and  the  goods  boiled  for  3/4  of  an  hour;  then  1 — 2°/0  of  Sulphuric  acid  are  added  and 
boiling  continued  for  a  further  3/4  of  an  hour.  Finally,  the  shade  is  brought  up  to  pattern 
by  the  addition  of  Patent  Blue  V,  Amido  Naphtol  Red  BB  and  Flavazine  S. 

This  combination  equalises  well,  and,  without  chrome  aftertreatment,  yields  results  which 


1,6  °/o  Acid  Alizarine  Grey  G 
0,12  °/o  Azo  Acid  Red  B 
6,09  °/o  Flavazine  S 

20°/o  Glauber's  salt,  5°,'o  acetic  acid 
2°/o  sulphuric  acid 


are  satisfactorily  fast  to  light  and  alkali;  they  are  fast  to  ironing  and  perspiration  and  do  not 
change  their  shade  towards  red  in  artificial  light. 

The  methods  mentioned  hitherto  for  the  production  of  fancy  shades  are  generally  only 
employed  for  goods  made  of  carded  yarn.  For  worsted  goods  generally  the  well  equalising 
Acid  colours  are  employed. 

Of  these,  the  most  important  are:  Alizarine  Direct  Blue  EB,  E3B,  Cyanine  B,  Patent 
Blue  V,  L,  LE,  Y,  RBN,  Fast  Acid  Green  BB  extra  as  blue  ingredient;  Alizarine  Direct 
Violet  R,  Fast  Acid  Violet  R,  A2R  RGE,  RBE,  Amido  Naphtol  Red  G,  BB,  6B,  Azo  Acid 
Magenta  G,  Chromotrope  RR,  6B,  Azo  Acid  Red  B  and  5B  as  red  ingredient,  and  Flava- 
zine L,  S,  Azo  Yellow  cone,  Azo  Flavine  O,  Victoria  Yellow  cone,  Fast  Yellow  O,  Orange 
No.  4,  No.  2  and  G  as  yellow  ingredient. 

All  these  colours  equalise  fairly  well,  and  for  the  present  purposes  are  satisfactorily 
fast  to  alkali.  Their  fastness  to  light  varies  greatly  however:  Alizarine  Direct  Blue  LB  and 
Alizarine  Direct  Violet   R   are   the   fastest,  then   follow   Alizarine    Direct  Blue  E3B,  Chromo- 
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0,14  °/o  Alizarine  Direct  Blue  EB 
0,015°/,,  Amido  Naphtol  Red  BB 

10°/0  Glauber's  salt,  4°/o  sulphuric  acid 


trope  RR,  Amido  Naphtol  Red  G  and  Flavazine  L,  next  come  Fast  Acid  Violet,  Orange  G, 
Amido  Naphtol  Red  BB,  Azo  Acid  Magenta  G,  Chromotrope  6B,  Azo  Acid  Red  B,  5B, 
Flavazine  S,  Orange  No.  2,  Amido  Naphtol  Red  6B,  Patent  Blue  V,  L,  LE,  Cyanine  B,  Fast 
Acid  Green,  Orange  No.  4,  Fast  Yellow,  Victoria  Yellow,  Patent  Blue  Y,  Azo  Yellow, 
Azoflavine,  Patent  Blue  RBN. 

In  analyzing  this  list  of  dyestuffs,  it  will  become  evident  that  the  red  colours  show  the 
least  variation,  i.  e.  that  the  difference  between  the  fastest  and  the  most  fugitive,  is  distinctly 
less  pronounced    than  is   the    difference   between  the  fastest  and  most  fugitive  blue  dyestuffs. 

As  will  be  seen  from  the  following  discussion,  these  facts  must  be  taken  into  conside- 
ration when  dyeing  light  fancy  shades. 

The  fastest  shades  as  regards  light,  are  obtained  therefore  with  Alizarine  Direct  Blue 
EB  combined  with  Chromotrope  RR  and  Flavazine  L.  The  same  shade  obtained  with 
Cyanine  B,  Azo  Acid  Red  B  and  Flavazine  S  is  distinctly  more  fugitive.  This  combination 
is  still  to  be  considered  fairly  satisfactory  for  most  purposes,  and  it  is  greatly  superior  to 
those  shades  which  contain  more  fugitive  blue  dyestuffs,  such  as  Indigo  Carmine  etc. 


0,003 °/o  Alizarine  Direct  Blue  E3B 
0,02°/,,  Chromotrope  RR 
0,15°/o  Flavazine  L 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


In  the  above  mentioned  two  typical  instances,  it  will  be  found  that  the  first,  containing 
Alizarine  Direct  Blue  EB,  is  faster  as  regards  the  blueing  ingredient,  whilst  in  the  second 
combination    the   blueing   ingredient    is    more    fugitive,   and    the    red    dye   the    fastest.     Both 


0,44 °/„  Alizarine  Direct  Blue  EB 
0,13°/o  Amido  Naphtol  Red  BB 
3"/„  Flavazine  L 
10°/o  Glauber's  salt,  4%  sulphuric  acid 


combinations  are  therefore  liable  to  fade  in  medium  shades,  the  former  fading  blue  and 
the  other  fading  red.  Since,  however,  this  fading  is  much  more  disagreeable  than  a  general 
weakening  of  the  depth,  is  will  be  found  advisable  for  medium  fancy  shades  in  which  the  three 
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0,09  "/o  Alizarine  Direct  Blue  EB 
0,7  "/<,  Amido  Naphtol  Red  BB 
1,25  °/o  Flavazine  L 

10%  Glauber's  salt,  4°/„  sulphuric  acid 


colours  are  used  in  about  equal  quantities,  to  reduce  somewhat  the  predominating  fastness 
of  one  of  the  base  colours.  This  is  achieved  by  using  Alizarine  Direct  Blue  E3B  in  place 
of  Alizarine  Direct  Blue  EB  on  the   one   hand,  and  in  the  second  instance  by  substituting  the 


0,5  °|o  Alizarine  Direct  Blue  EB 
0,3  "/„  Amido  Naphtol  Red  BB 
0,55  °/o  Flavazine  L 
10°/o  Glauber's  salt,  -i°/0  sulphuric  acid 


same  dyestuff  for  the  Cyanine.  The  result  will  be,  that  all  the  colours  fade  alike,  and  that 
the  shade  gradually  loses  in  depth.  Of  course  the  former  combination  will  be  found  faster 
than  the  second  one. 

The  conditions  are  slightly  different  if  one  of  the  three  combination  colours  is  predominant 
as  regards  depth  so  that  it  not  only  influences  the  shade,  but  also  the  character  of  the  result. 
In  this  case  it  must  be  borne  in  mind  that  the  result  is  dependent  not  only  upon  the  fastness 
of  each  individual  dyestuff,  but  also  upon  the  intensity  of  the  shade;  for  instance,  old  rose, 
when  dyed  with  three  equally  fast  colours,  requires  so  much  more  red  than  blue  and  yellow, 
that  the  latter  two  ingredients  are  much  more  liable  to  fade  when  exposed  to  sunlight,  than 
the  former.  It  will  be  advisable,  therefore,  to  select  colours  in  such  a  way  that  the  principal 
colour  (in  this  case  the  red)  shows  a  slightly  inferior  fastness  to  light  than  the  other  two 
ingredients,  so  that  its  greater  sensibility  to  light  balances  the  fading  of  the  other  two  dyestuffs. 

An  exception  may  be  made  if  practically  only  one  of  the  three,  base  colours  is  princi- 
pally in  evidence.  In  this  case,  colours  of  the  same  fastness  may  be  selected,  for  although 
the  shading   colours   will   suffer   on    account   of  the   small   quantities   used,   when  exposed  to 


0,2 °/o  Alizarine  Direct  Blue  E3B 
0,35  "/„  Chromotrope  RR 
0,75°/u  Orange  No.  4 
10°/o  Glauber's  salt,  4%  sulphuric  acid 


light,   still   the   character   of  the   combination    shade 
predominance  of  the  principal  component. 


will    remain  the  same  on  account  of  th. 
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In  all  cases  the  dyer  will  have  to  take  into  consideration  when  producing  fast  fancy 
shades,  not  only  the  fastness  to  light  of  the  individual  colours,  but  also  their  quantities,  in 
order  to  obtain  equal  resistance  to  light. 

A  knowledge  of  the  properties  of  the  dyestuffs  is  therefore  a  most  essential  requirement 
for  the  production  of  fast  fancy  shades  on  piece  goods. 

The  difficulties  are  also  often  increased  by  stipulations  as  regards  the  evening  color 
of  the  dyes. 

It  is  a  well  known  fact  that  nearly  all  colours  change  their  shade  in  artificial  light  to 
a  greater  or  lesser  degree.  Although  generally  it  is  required  that  the  colours  do  not  change, 
or  only  slightly  so,  in  artificial  light,  this  requirement  becomes  one  of  paramount  importance 
for  ladies'  dress  materials  in  light  shades,  because  any  change  in  artificial  light  of  these 
goods  is  much  more  noticeable;  the  colours  may  appear  unsightly,  and  the  change  in  shade 
may  utterly  destroy  the  harmony  with  the  ornamentation,  braiding,  facing  etc. 

The  various  components  will  be  changed  by  artificial  light  in  a  different  way. 


0,09  °/o  Alizarine  Direct  Blue  EB 
0,06  "U  Amido  Naphtol  Red  BB 
0,04  °'o  Flavazine  L 
10°/o  Glauber's  salt,  4%  sulphuric  acid 


Blue  dyestuffs  generally  change  towards  red,  the  more  so,  the  redder  the  blue.  This 
rule,  however,  also  depends  on  the  purity  of  the  blue  dyestuffs;  a  dull  blue  alters  the  result  in 
a  greater  measure  than  a  pure  blue  which  emits  comparatively  few  auxiliary  colours. 


0,32  "h  Alizarine  Direct  Blue  EB 
0,19°/o  Ctaromotrope  RR 
1  °/o  Flavazine  L 

10°/o  Glauber's  salt,  4n/o  sulphuric  acid 


Red  dyestuffs  often  appear  bluer  in  artificial  light  than  in  day-light;  the  more  blue  the 
red  contains,  the  more  pronounced  will  be  this  change  towards  blue.  On  the  other  hand, 
the  more  the  red  approaches  scarlet,  the  yellower  will  be  the  change  in  artificial  light. 

Yellow  dyestuffs  are  liable  to  turn  greener  if  the  yellow  approaches  orange.  Generally, 
it  will  be  found  that  the  yellow  dyestuff  has  a  greater  influence  upon  the  evening  shade  than 
the  blue  or  red  ingredient. 

Although  these  remarks  are  not  absolutely  reliable,  still  they  account  mostly  for  the 
change  of  shade.  Further,  light  fancy  shades  which  do  not  show  any  difference  in  day-light 
and  artificial  light  are  best  obtained  by  combining  a  pure  neutral  blue  with  pure  red  and 
yellow.  To  a  certain  extent,  Cyanine  B,  Amido  Naphtol  Red  BB  and  Flavazine  S  may  be 
considered  standard  colours  for  the  production  of  fancy  shades. 

The  dyer  will  attain  his  end,  when  matching  a  shade  which  shows  a  great  change 
towards  red  in  artificial  light,  by  using  a  pure  greenish  yellow,  a  pure  blueish  red  and  a 
reddish  blue;  for  instance,  Flavazine  L,  Amido  Naphtol  Red  6B  and  Patent  Blue  Y.  If  his 
pattern  on  the  other  hand  turns  green  in  artificial  light,  he  will  do  better  to  employ  a  reddish 
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0,1 7o  Alizarine  Direct  Blue  E3B 
0,7°/o  Amido  Naphtol  Red  BB 
0,54  7o  Flavazine  L 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


yellow  or  orange,  a  red  which  approaches  scarlet  and  a  greenish  blue  such  as  Orange  G, 
Amido  Naphtol  Red  G  and  Fast  Acid  Green  BB  extra. 

His  task  is  much  easier  if  he  need  not  take  into  consideration  any  change  of  shade 
in  various  lights;  in  that  case  the  combination  of  a  red,  yellow  and  blue  ingredient,  of  any 
kind  of  dyestuffs  which   equalise  well    and   show   satisfactory  fastness  properties,  will  suffice. 

In  addition  to  the  difficulties  which  the  dyer  meets  in  the  dyeing  of  fancy  shades  as 
regards  fastness  to  light  and  change  of  colour  in  artificial  light,  a  third  one  must  be  mentioned. 
In  no  other  branch  of  dyeing  is  it  necessary  to  deliver  the  shades  so  exactly,  as  is  required 
of  ladies'  dress  goods,  and  the  greatest  care  in  this  respect  has  to  be  exercised,  in  order  to 
avoid  claims.  But  nearly  all  colours  change  their  shade  in  the  after-treatments  and  finishing 
processes,  such  as  drying,  pressing,  decatising,  conditioning  etc.;  although  small  in  themselves, 
these  changes  are  often  easily  perceptible  in  neutral  fancy  shades.  The  dyer  has  to  bear 
these  alterations  in  mind  when  dyeing  to  pattern,  and  he  must  be  absolutely  conversant  with 
the  properties  of  the  dyestuffs  which  he  uses. 

The  degree  of  sensibility  of  the  dyestuffs  to  these  influences  can  only  be  learnt  by 
experience,    but   the    degree   of  their   resistance  to  alkali    may   serve    as    a    guide ;  the  more 


0,8°,'o  Alizarine  Direct  Blue  EB 
0,05  7o  Amido  Naphtol  Red  BB 
0,85°/o  Flavazine  L 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


alkali-resisting  the  dyestuff,  the  less  liable  is  it  to  be  changed  in  the  finishing  processes. 

All  these   remarks   point   to    the   fact   that    the   dyeing   of  fancy   shades  requires  great 
experience  and  a  thorough  knowledge  of  the  properties  of  the  dyestuffs;  in  practice,  however 


0,72  7„  Alizarine  Direct  Blue  EB 
0,57o  Chromotrope  RR 
2,25  7o  Flavazine  L 
10°/o  Glauber's  salt,  4°/°  sulphuric  acid 


it  will  not  always  be  necessary  to  take  all  these  properties  into  consideration,  and  often  the  one  or 
the  other  will  have  to  be  passed  over.     For  this   reason  it  is  not  necessary  to  go  further  into 
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the  description  of  the  production  of  fancy  colours;  we  can  refer  to  our  remarks  in  the  present 
chapter  as  dealing  with  the  fastest  combinations;  in  a  later  chapter,  page  163  we  will  then 
describe  a  few  somewhat  more  fugitive  shades,  which,  however,  are  still  to  be  considered 
satisfactory. 

Finally,  the  production  of  fluorescent  shades,  which  are  sometimes  asked  for  on  ladies' 
dress  goods  must  be  mentioned;  but  as  we  have  described  this  characteristic  effect  already 
on  page  58  in  yarn  dyeing,  we  need  only  refer  to  these  remarks. 

For  red,  yellowish,  grey  to  blue  fancy  shades,  Fast  Acid  Eosine  G  is  combined  with 
Cyanine  B  and  Flavazine  S;  brown  to  olive  shades  are  dyed  with  Acid  Violet  N  and  Flava- 
zine  S,  which  may  be  shaded  with  Cyanine  B  and  Azo  Acid  Magenta  G. 

These  colours  yield  peculiar  effects,  and  show  different  hues  according  to  the  stand- 
point from  which  they  are  looked  at;  the  combinations  of  Fast  Acid  Eosine  show  mostly  a 
greenish  hue,   and   those   of  Acid  Violet  N   and  Flavazine  S,  a  reddish   hue.    To  a  certain 


0,6°/.  Alizarine  Direct  Blue  EB 
0,03  °jo  Amido  Naphtol  Red  BB 

10°/(j  Glauber's  salt,  4°/o  sulphuric  acid 


extent  these  effects  resemble  the  so-called  "shot"  styles,  produced  by  the  weaving  of  different 
coloured  silk  and  half  silk.  They  are  dyed  in  the  ordinary  way  with  10  — 20%  Glauber's 
salt  and  4 — 5°/o  Sulphuric  acid,  for  1 — 11/2  hours  at  the  boil. 


White  and  light  colours  for  ball-dresses. 

For  braids,  trimmings  and  better  worsted  and  mohair  materials,  the  production  of  white 
and  light  shades  such  as  the  so-called  pastel-,  chalk-  or  ball-dress  colours,  plays  a  very 
important  part. 

The  first  essential  for  obtaining  satisfactory  results  on  such  materials  is  that  clean  white 
wool  is  used,  and  the  utmost  cleanliness  be  observed  in  all  branches  of  manufacture. 
Wherever  possible,  the  production  of  white  should  be  carried  out  in  a  room  quite  separate 
from  the  colour  dyehouse;  at  least,  dyevats  which  have  been  used  for  other  colours  must 
not  be  employed  for  the  production  of  white  and  light  pastel  shades.  The  utmost  care  is 
required  not  to  spot  these  goods  with  dyestuff  solutions,  nor  allow  them  to  come  into  contact 
while  wet  with  any  apparatus  that  have  been  used  for  other  purposes  and  are  not  per- 
fectly clean. 

The  water  used  for  dyeing  and  washing  must  likewise  be  pure  and  clean. 

Since  even  the  best  natural  wools  show  a  yellowish  tinge,  the  goods  which  are  to 
be  sold  as  "whites"  must  first  be  bleached,  i.  e.  the  natural  yellow  colour  of  the  wool  must 
be  destroyed  by  chemical  means.  Goods  that  are  intended  for  light  shades  must  also  be 
bleached  in  order  to  remove  the  yellow  ground  colour,  which  is  apt  to  influence  the  final  shades, 

For  the  purpose  of  bleaching,  two  different  methods  are  employed;  in  the  one  process 
the  bleaching  is  effected  by  means  of  oxydation  with  Potassium  Permanganate  or  Peroxide 
of  Hydrogen,  while  the  other  is  based  upon  a  reducing  action,  and  is  carried  out  by  means 
of  Sulphur  dioxide  in  gaseous  form,  or  in  an  aqueous  solution. 

The  latter  process  is  usually  employed,  and  is  generally  carried  out  immediately 
after  washing  the  goods,  although  it  is  sometimes  left  over  till  after  dyeing.  The  bleaching 
by  means  of  oxidising  agents  is  almost  exclusively  carried  out  before  dyeing,  but  fine 
materials  undergo  sometimes  a  further  sulphur  bleach  after  dyeing. 
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The  bleaching  method  depending  on  oxidation  is  superior  in  its  effect  to  the  method 
based  on  reduction.  In  the  first  place,  the  white  is  more  stable  because,  by  means  of  oxida- 
tion, the  natural  yellowish  colour  of  the  wool  is  completely  destroyed.  By  treatment  with 
Sulphur  dioxide  however,  the  colour  appears  to  be  transformed  into  a  colourless  leuco  com- 
pound or  a  somewhat  similar  colourless  body;  but,  in  this  case,  during  the  subsequent  dyeing 
operation  and  still  more  under  the  influence  of  air  and  light,  the  yellow  colour  often  reappears 
once  more. 

Again,  by  using  the  oxidation  method  of  bleaching,  the  dyer  is  less  limited  in  the 
number  of  colours  suitable  for  dyeing;  when  bleaching  with  Sulphur  dioxide,  it  is  difficult  to 
remove  traces  of  this  substance,  which  when  present  in  the  goods  during  dyeing,  acts 
destructively  on  many  colours  thus  rendering  it  almost  impossible  to  dye  exact  to  shade. 

In  spite  of  these  disadvantages,  the  Sulphur  bleach  is  still  used  to  a  far  greater  extent 
than  the  oxidation  method,  because  it  is  cheaper  and  easier  to  operate. 


tinted  with  Methyl  Violet 
afterwards  stoved. 


The  sulphuring  is  generally  carried  out  in  the  so-called  sulphur  chamber  or  stove; 
this  consists  of  a  closed  room  in  which  Sulphur  dioxide  is  generated  by  burning  sulphur,  or 
the  sulphur  is  burned  in  a  separate  oven  and  the  gas  conducted  into  the  chamber.  After 
washing,  the  material  to  be  bleached  is  entered  into  a  soap  bath  containing  (if  the  goods  are 
for  white)  a  little  Methyl  Violet  BB,  6B,  Violet  Crystals  or  Rosazeine,  according  to  the 
shade  of  white  desired.  The  goods  are  worked  in  this  bath  until  they  have  taken  up  sufficient 
colour  and  are  even;  they  are  then  very  evenly  hydroextracted  and  hung  straight  in  the 
Sulphur  chamber,  where  they,  are  allowed  to  remain  for  several  hours  or  overnight,  according 
to  the  shade  desired. 

Large  works  are  fitted  up  with  a  continuous  arrangement,  in  which  the  pieces  enter  and 
leave  the  chamber  by  a  small  aperture;  they  are  moved  forward  in  the  chamber  by  means 
of  guide  rollers. 

In  order  to  produce  level,  shades  with  greater  certainty,  the  pieces  may  be  first  stoved 
and  then  tinted  with  Methyl  Violet  etc.  The  wet  process  is  less  frequently  resorted 
to;  it  consists  in  passing  the  pieces  through  a  liquor  containing  a  solution  of  Sulphur  dioxide 
in  water,  or  by  passing  them  through  a  bleaching  bath  prepared  with  Sodium  Bisulphite  and 
Sulphuric  or  Hydrochloric  acid.  The  whites  may  be  shaded  in  the  bleaching  bath  by  means 
of  Fast  Acid  Blue  R  but  they  are  not  so  beautiful  and  clear  as  those  produced  in  the  sul- 
phur chamber. 

When  bleaching  with  Peroxide  of  Hydrogen  it  is  necessary  to  wash  the  pieces,  and 
then  to  steep  them  in  a  bath  prepared  with  S — 12  °/0  Peroxide  of  Hydrogen  at  a  medium 
temperature;  they  are  turned  for  some  time  and  then  allowed  to  remain  for  several  hours  or 
overnight  in  this  bleaching  bath,  according  to  the  shade  desired.  They  are  afterwards  hydro- 
extracted  and  dried  in  the  open  air. 

This  process  is  cheapened  by  the  use  of  Sodium  Peroxide.  To  the  bleaching  bath  is 
first  added  a  little  Sulphuric  acid,  and  afterwards  the  Sodium  Peroxide  is  gradually  sprinkled 
in.  The  further  treatment  of  the  goods  is  the  same  as  when  bleaching  by  means  of  Peroxide 
of  Hydrogen. 

10  III  e 
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0,01  %  Auramine  O 

l°/o  acetic  acid,  afterwards  stoved 


When  bleaching  with  Potassium  Permanganate,  the  goods  are  run  for  '/s  an  hour  at 
120 — 140°  F  into  a  bath  containing  1 — 3°/0  Potassium  Permanganate;  they  turn  brown  in  this 
time,  and  the  brown  colour  is  then  discharged  by  passing  the  pieces  into  a  second  bath 
containing  5  °/0  Bisulphite  crystals  and  2 — 3  °/0  Sulphuric  acid ;  in  this  second  liquid  the  pieces 
will  quickly  become  white. 

Pieces  not  intended  for  white  are  washed  immediately  after   bleaching,  and  then  dyed. 

Since  it  often  happens  that  no  particular  fastness  is  required  of  light  colours  used  for 
ball  dresses  and  fine  flannels  —  beauty  of  shade  being  the  principal  consideration,  —  basic 
dyestuffs  are  largely  used,  on  account  of  their  purity  of  shade. 

They  are  worked  by  adding  sufficient  Acetic  acid  to  the  dye  bath  to  counteract  the 
lime  contained  in  it,  and  dyed  at  176°  F. 


0,005  °/o 
l*/o 


Violet  Crystals  0 

Acetic  acid,  afterwards  stoved 


In  this  manner  Auramine,  Phosphine,  Vesuvine,  Rosazeine,  Magenta,  Methyl  Violet, 
Violet  Crystals,  Victoria  Blue,  Malachite  Green  and  Brilliant  Green  can  be  applied;  in  those  cases 
where  the  colours  do  not  stand  stoving,  the  shades  will  turn  slightly  lighter  in  drying. 

Faster  colours  are  obtained  by  using  Acid  colours  in  an  acid  bath  and  kepping  the 
temperature  just  below  boiling  point.  The  purest  Acid  colours  suitable  for  this  purpose  are 
Chinoline  Yellow,  Brilliant  Orange,  Rosazeine,  Victoria  Blue,  Opal  Blue,  Patent  Blue  N,  Naphtalene 


0,008 >  Patent  Blue  L 
0,03  °/o  Chinoline  Yellow  O 

10°/o  Glauber's  salt,  4u/o  sulphuric  acid 
afterwards  stoved 


Green  cone,  Fast  Acid  Colours .  and  Acid   Violets ;   all  of  which   are  only  slightly  inferior  as 
regards  purity  of  shade  to  the  Basic  colours,  and  excel  them  as  regards  fastness  to  light. 

If  the  pieces  are  to  be  bleached  after  dyeing,   the    colours   will   have   to  stand  stoving; 
Chinoline   Yellow   O,   Orange   G,   Patent  Blue   N,   Acid   Violet  N,   Rosazeine   and  Fast  Acid 
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0,01 7<i  Rosazeine  B 
10°/o  Glauber's  salt,  3°/o  acetic  acid, 
afterwards  stoved 


colours    are    suitable  for    this    purpose;    they    are    dyed,     rinsed,    and    finally   stoved ,  in    the 
sulphur  chamber. 

In  many  cases  pastel  shades  suitable  for  light  dresses  are  produced  by  padding  rather 
than  by  dyeing.  After  being  worked  in  the  padding  machine  the  goods  are  dried,  then 
rolled  on  to  perforated  pipes,  steamed  for  a  very  short  while  without  pressure  and  finally  finished. 
The  most  soluble  Acid  colours,  such  as  Patent  Blue  N,  Cyanine  B,    Naphtalene  Green  V,  Acid 


0,05  7«  Patent  Blue  N 

10°/o  Glauber's  salt,  2"/o  sulphuric  acid 
afterwards  stoved 


Violet  6BN,  Alkaline  Blue,  Fast  Acid  Blue  R,  Fast  Acid  Violet  A2R,  Fast  Acid  Magenta  G, 
Chromotrope  RR,  Amido  Naphtol  Red,  Orange  G,  Flavazine  S,  T,  Naphtol  Yellow  S,  etc. 
are  suitable  for  this  purpose :  They  are  dissolved  in  pure  water  in  the  desired  quantity. 
The  padding  bath  must  be  as  concentrated  as  possible,  and  the  liquid  in  it  is  kept  constant 
by  means  of  an  overflow  from  a  high  level  tank.  If  the  padding  liquid  is  too  dilute,  the  first 
parts  of  the  pieces  will  attract  relatively  too  much  dyestuff,  and  the  consequence  will  be 
that  the  pieces  will  be  lighter  at  the  end,  than  at  the  beginning. 


0,004  7„  Patent  Bine  L 

0,015  7„  Fast  Acid  Violet  RBE 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid, 
afterwards  stoved 


The  so-called  chalk  and  pastel  colours  are  also  employed  on  flannel  materials,  faced 
ladies'  cloths  and  white  facing  and  braiding  material. 

A  white  is  obtained  by  adding  Methyl  Violet  6B  to  the  soap  bath;  after  passing  the 
pieces  through  this  liquid  they  are  stoved  in  the  sulphur  chamber,  then  washed  again  in  the 
washing  machine  and  finally  finished  off  with  chalk  or  blanc  fixe.  This  is  obtained  by  the 
interchange  of  4  parts  of  Glauber's  salt  and  4  parts  of  Barium  Chloride;  the  goods  are 
allowed  to  run  for  some  time  in  this  liquid,  then  dried  and  finished  off. 

Another  method  offers  greater  surety  as  regards  equalising:  The  goods  are  bleached 
without  any  addition  of  colour  and  then  treated  in  the  washing  machine  with  blanc  fixe, 
chalk  or  Zinc  white,  to  which  is  added  a  little  Pure  Blue,  Opal  Blue  or  Patent  Blue  N  or  L. 
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Dyed  in  the  chalkbath  with 
Patent  Blue  N  and 
Acid  Violet  6BN 


For  coloured  pastel  shades  Chinoline  Yellow  O,  Orange  No.  2,  Rosazeine  B,  Fast  Acid 
Violet  R,  Acid  Violet  5BF,  6BN,  Alkaline  Violet  O,  Alkaline  Blue  4B,  Methyl  Alkali  Blue 
MLB,  Opal  Blue,  Patent  Blue  L  and  Naphtalene  Green  V  are  suitable.    They  are  employed 


Dyed  in  the  chalkbath  with 
Rosazeine  B 


in  a  similar  way:   the  goods   are  first  bleached   and  then   treated  for  2/2 — 1  hour  in  a  cold 

bath    containing  1  part  per   100  of  the  finest  chalk   and  the  required  amount  of  dyestuff;   the 

washing  machine  or  any  apparatus  containing  squeezing  rollers,  is  best  adapted  to  this  process. 

Of  course,  these  colours  are  not  very  fast,  since  the  dyestuff  is  only  superficially  fixed. 


The  dyeing  of  lighter  worsted  and  carded  materials  for  ladies'  dress-goods.  141* 


4.  The  dyeing1  of  lighter  worsted  and  earded  materials  for  ladies'  dress-goods. 

i 

For  the  dyeing  of  ladies'  lighter  worsted  and  woollen  dress  goods,  flannels  and  materials 
generally  known  as  "Greiz-Gera"  goods,  the  same  requirements  respecting  fastness  to  wearing 
are  made  as  in  the  case  of  the  better  kinds  of  ladies'  dress  goods  (described  on  page  126) ; 
so  that  there  is  very  little  difference  between  the  two  branches  as  regards  dyeing. 

The  most  essential  point  is,  that  these  goods  are  quickly  disposed  of  by  the  dyer,  for 
they  are  to  a  very  large  extent  dependent  upon  the  fashion  ruling  for  the  moment,  and  must 
be  brought  into  the  market  as  quickly  as  possible:  it  is  the  novelty  of  style  that  helps  to  sell 
them,  and  the  sale  of  such  goods  is  therefore  generally  limited  to  a  few  months  of  the  year. 
It  is  important  of  course,  to  be  able  to  produce  the  correct  shade  quickly,  for  in  many  case 
the  materials  are  so  sensitive,  that  the  design  may  be  impaired  by  a  lengthy  boiling. 

For  these  reasons  the  dyer  is  compelled  to  employ  the  very  best  equalising  acid  colours, 
because  it  is  possible  to  obtain  with  them  the  desired  shade  quickly  and  surely,  and  also 
to  retain  the  beauty  and  quality  of  the  goods.  As  a  rule,  the  acid  colours  possess  satis- 
factory fastness  to  alkalies  and  light;  they  also  withstand  in  a  satisfactory  degree  the  dry 
decatising  process,  (to  which  the  goods  are  generally  subjected  after  dyeing)  and  also  show 
satisfactory  fastness  to  ironing,  perspiration  and  water.  If  sometimes  complaints  are  made  as 
to  the  better  acid  colours  not  being  satisfactory  in  this  respect,  it  must  be  acknowledged  that 
these  colours,  almost  without  exception,  do  not  suffice  for  the  highest  requirements;  they  are 
satisfactory  only  for  normal  conditions.  These  complaints  are  generally  raised  with  regard 
to  pieces  with  cotton  effects,  when  the  latter  get  tinted  owing  to  the  bleeding  of  the  wool 
colour  under  the  influence  of  perspiration  or  water.  (Pure  woollen  goods  seldom  show  this 
drawback.)  The  probable  cause  of  this  bleeding  lies  almost  invariably  in  the  want  of  acid; 
the  acid  not  only  assists  the  fibre  in  the  taking  up  of  the  colour,  but  also  serves  to  a  certain 
degree,  to  fix  the  colour  firmly  within  the  wool  substance. 

The  acid  may  have  been  removed  by  rinsing  the  pieces  too  well,  or  by  treating  them 
with  alkaline  finishing  materials  for  the  purpose  of  giving  them  a  better,  softer  handle,  or  for 
waterproofing.  In  these  cases  complaints  can  be  obviated  by  using  the  Chrome  Developing 
colours  instead  of  the  Acid  colours;  for  these  are  faster  to  alkalies  and  water. 

For  the  present  fashions,  in  which  woollen  goods  of  this  type  are  very  often  manufac- 
tured with  white  or  coloured  cotton  or  artificial  silk  effect  threads,  which  must  not  be  tinted 
in  dyeing,  the  Acid  wool  colours,  with  few  exceptions,  will  be  found  most  suitable.  In  order 
to  leave  the  effects  as  clear  as  possible,  it  is  advisable  to  employ  the  following  dyestuffs 
which  are  especially  suitable  for  these  materials.  They  are  dyed  with  a  little  more  acid  than 
usual,  and  are  not  too  well  rinsed  afterwards;  they  are  then  hydroextracted  as  soon  as 
possible  and  dried;  the  finishing  baths  are  also  worked  slightly  acid.  According  to  the  method 
of  dyeing,  the  quantity  of  dyestuff  employed,  and  the  greater  or  lesser  demands  as  regards 
fastness,  most  of  the  Acid  wool  dyestuffs  come  into  consideration  for  this  purpose.  In  this 
connection  we  may  refer  therefore  to  the  classification  of  the  wool  colours  in  column  2  of  the 
fastness  tables  in  Vol.  I.  The  following  Acid  colours  may  be  chiefly  considered  for  the  dyeing 
of  goods  containing  effect  threads  of  vegetable  origin : 

Chinoline  Yellow  O,  extra 

Naphtol  Yellow  S,  SE,  SL 

Flavazine  3  GL,  S,  T 

New  Coccine  O 

Victoria  Scarlet  3R,  4R,  6R 

Scarlet  R,  RR,  3R,  4R,  5R,  6R,  Scarlet  Crystals  6R 

Naphtol  Red  O,  Victoria  Rubine  O,  G 

Azo  Acid  Brown  RO,  R  cone. 

Amido  Naphtol  Red  G,  BB,  6B. 

Azo  Acid  Carmine  B 

Chromotrope  RR,  6B,  8B,  10B 
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Victoria  Violet  4BS,  4BSL,  8BS 

Azo  Acid  Blue  B 

Naphtalene  Blue  B,  B  extra,  LR,  D,  DL 

Patent  Marine  Blue  LE,  Naphtalene  Dark  Blue  EG  extra 

Fast  Dark  Blue  B  extra 

Azo  Acid  Black  B,  G,  BL,  3BL,  3BL  extra,  3BLOO,  TL  extra,  TL  cone,  KL  extra, 
KRL  extra 

Carbon  Black  3B,  B,  BD,  T 

Fast  Acid  Eosine  G,  Fast  Acid  Phloxine  A,  Fast  Acid  Magenta  G 

Acid  Magenta  G,  O,  B,  Acid  Maroon  O 

Acid  Violet  4RS,  4RA,  6BN,  Alizarine  Direct  Violet  R 

Patent  Blue  V,  LE,  L,  N,  RBN,  Cyanine  B 

Alizarine  Direct  Blue  EB,  E3B 

Acid  Green  cone,  cone.  D,  O,  M 

Naphtalene  Green  V,  cone. 

Fast  Acid  Green  BB,  BB  extra. 
The   employment   of  cotton  or  artificial  silk  effects   in  piece   dyed  goods   is  intended 
principally  to  produce  cheaply  different  coloured  effects  in  the  same  piece;  at  the  first  glance 
these  goods  will  appear  to  consist  of  wool  dyed  material  (loose  wool,  slubbing  or  yarn)  after- 
wards worked  into  cloth. 

Other  methods  of  producing  a  similar  effect  in  piece  dyeing,  which,  however,  contrary 
to  the  above  mentioned  method,  are  produced  on  all  wool  goods,  are  mentioned  in  Vol.  I, 
page  155  etc.;  these  methods  consist  in  altering  the  dyeing  capacity  of  the  wool  fibre  itself. 
In  this  connection  we  may  draw  attention  to  the  German  Patent  No.  137  947  by  means  of 
which  it  is  possible  to  produce  not  only  multi-coloured  effects  and  colour  contrasts  in  piece 
goods,  but  also,  under  suitable  conditions,  light  and  dark  effects  of  the  same  shade  may  be 
obtained. 


0,127o  Naphtalene  Green  V 
0,04:  u/o  Acid  Green  cone. 

0,3  °/„  Amido  Naphtol  Red  BB 

0,8"/o  Flavazine  T 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


If,  for  instance,  part  of  the  material  previous  to  its  manufacture,  is  treated  either  in 
the  loose,  or  as  slubbing  or  yarn,  with  less  than  the  stated  quantity  of  Tannin,  Tartar  Emetic 
etc.  given  in  the  recipe  in  Vol.  I,  page  156,  f.  e.  with  half  the  quantity,  the  capacity  of  the 
so  treated  material  in  respect  to  being  dyed  with  Acid  colours  will  be  diminished;  viz.  when 
working  material  thus  prepared  along  with  ordinary  wool,  manufacturing  the  piece,  then 
dyeing  the  latter  in  the  usual  way,  the  prepared  fibres  will  absorb  less  colour  than  the 
untreated  fibres,  and  light  and  dark  effects  of  the  same  colour  are  obtained. 

These  kinds  of  goods  are  dyed  in  the  usual  manner  after  having  undergone  the  ordinary 
preparatory  treatments.  According  to  the  fastness  required,  Acid  dyestuffs  or  Chrome 
Developing  colours  are  employed,  in  the  usual  manner. 

In  order  to  obtain  contrasts  of  depth  only  and  still  maintain  the  harmony  of  the  shades, 
it  is  advisable  to  use  the  following  colours: 

Indigo  Carmine,  Acid  Green,  Azo  Acid  Blue,  Naphtalene  Blue  DL,  LR,  D,  B,  Victoria 
Violet,  Amido  Naphtol  Red  G,  BB,  Azo  Acid  Red  5B,  Chromotrope  RR,  Azo  Acid  Carmine 
B,  Acid  Magenta,  Naphtol  Red,  Victoria  Rubine,  New  Coccine,  Flavazine,  Carbon  Black,  Amido 
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Black  3B,  Acid  Alizarine  Blue  BB,   Alizarine  Red  1  WS,   Mordant  Yellow  O,  Acid  Alizarine 
Brown  BB. 

The   following   colours   dye    the   prepared   material   but  little  lighter  than  the  untreated 
material:     Naphtalene   Green,   Patent    Blue    V,   A,    Cyanine   B,    Acid  Violet   6BN,   Fast  Acid 


0,2  °/o  Naphtalene  Green  V 
0,066  °|o  Acid  Green  cone. 
0,2  °/„  Amido  Naphtol  Red  BB 
0,1  "/0  Flavazine  T 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Violet  R,  A2R,  Azo  Acid  Red  B,  Orange  G,  Flavazine  S,  Chinoline  Yellow  O,  Azo  Acid 
Black  3BL  extra;  whilst  Methylene  Yellow  H,  Victoria  Blue  B  and  Rosazeine  O  in  a  boiling 
bath,  dye  the  prepared  fibres  almost  exclusively. 

If  the  dyebath  has  been  first  prepared  with  colours  belonging  to  the  first  named 
group,  it  is  easy  to  tone  up  with  colours  belonging  to  the  second  and  third  groups,  so  that 
in  this  way  any  desired  colour  may  be  easily  and  surely  obtained. 

The  choice  of  colours  to  be  employed  for  the  goods  under  discussion  rests  in  the  first 
place  upon  the  quality  of  the  goods,  and  in  the  second  place  the  question  of  price  is  to 
be  considered.  As  a  rule,  the  cheapest  colours  such  as  Claret  Red,  Victoria  Rubine,  Victoria  Scarlet, 
Acid  Magenta,  Acid  Green  etc.,  which  equalise  badly  and  therefore  cannot  be  added  to  a 
boiling  bath  for  shading,  are  only  employed  for  cheaper  staple  shades  as  the  initial  addition 
to  the  dyebath;  for  dyeing  to  pattern  however,  the  better  equalising  colours,  even  if  some- 
what more  expensive,  are  used.  By  working  in  this  manner,  the  cost  of  production  is 
cheapened,  and  at  the  same  time,  a  sufficient  degree  of  penetration  and  evenness  is  obtained. 

For  light  shades  the  best  equalising  colours  may  be  used  throughout;  moreover,  if  fastness 
to  wearing  is  an  essential  point,  only  the  fastest  members  of  this  series  are  employed,  since 
the  very  small  quantity  of  dyestuff  used  for  light  and  fancy  shades  does  not  very  seriously 
add  to  the  cost  of  the  production. 

It  is  customary  to  dye  medium  and  full  shades  in  old  baths,  as  they  turn  out  more 
even,  and  at  the  same  time,  a  saving  of  time  and  steam  is  effected. 

All  possible  colour  combinations  are  thus  produced,  which  will  vary  with  the  prevailing 
fashion.  Besides  these  however,  the  ordinary  staple  colours :  Black,  Blue,  Red  etc.,  are 
always  in  demand. 


Black. 

On  account   of  its   beauty   of  shade  and   cheap   price,   the   three    bath   Logwood  Black 
is   still   largely   used.     Of  all  the    artificial   black   dyestuffs,    only  those  may  be  employed  for 


2,5°/o  Azo  Acid  Black  3BL  extra 

50°/o  Glauber's  salt,  4e/o  sulphuric  acid 
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the  present  purpose  which  in  addition  to  being  low  in  price  approach  Logwood  Black  as  regards 
bloom,  equalising  and  certainty  of  working. 

Azo  Acid  Black  answers  these  requirements  to  a  high  degree.  The  oldest  brands  of 
Azo  Acid  Black:  B,  G,  &  R,  have  from  the  first  competed  successfully  against  Logwood  on 
account  of  their  good  equalising  properties  which  permitted  their  addition  to  the  boiling  bath.  The 
only  drawback  of  these  products  was  their  inferior  fastness  to  light,  which  did  not  come  up  to 
that  of  Logwood  Black. 


4,5  °/o  Azo  Acid  Black  3BL  extra 

50°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Our  newer  Azo  Acid  Black  L  brands,  however,  have  not  only  the  advantages  of  the 
former  brands,  but  they  are  more  economical  and  are  rather  superior  to  Logwood  as  regards 
fastness  to  light.  They  equal  the  three  bath  Logwood  Black  both  in  depth  and  purity  of  shade, 
also  yield  pure  evening  shades,  and  by  combining  the  various  brands  in  the  proper  way,  any 
shade  of  black  may  be  obtained  in  a  simple  and  certain  manner,  in  one  bath. 


5°/o  Azo  Acid  Black  TL  extra 

50°/o  Glauber's  salt,  4°/o  sulphuric  acid 


The  certainty  of  the  dyeing  operation  is  such  as  to  make  faulty  dyeing  almost  impos- 
sible ;  moreover,  the  application  is  so  rapid  that  these  colours  may  be  applied  to  ladies'  dress 
goods  and  all  articles  which  cannot  stand  a  long  boiling  process,  such  as  muslins,  delaines, 
scarves,  shawls,  jacquard  styles,  light  cashmeres  etc.,  also  for  all  goods  which  contain  white 
or  coloured  cotton  effects. 


6,0  °/o  Azo  Acid  Black  3BLOO 

50  °/o  Glauber's  salt,  4°/o  sulphuric  acid 


The  most  important  Azo  Acid  Black  L  brands  are  Azo  Acid  Black  3BL  extra  and  TL 
extra,  the  former  yielding  a  bloomy  blue-black  and  the  latter  a  deep  jet  black;  by  mixing 
the  two,  all  current  black  shades  are  obtainable.  Azo  Acid  Black  3BLOO  is  slightly  purer 
and  bloomier  than  3BL  extra,   and  father  faster  to  acid;   consequently   the  dyeing  to  pattern 
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becomes  a  very  simple  task.  Azo  Acid  Black  KL  extra  and  KRL  extra  are  specially  suited 
for  heavier  materials,  and  yield  deep  blacks  which  stand  light  even  better  than  the  older 
brands. 

All  Azo  Acid  Black  L  brands,  among  which  must  be  classed  3BL,  BL,  GL,  TL  cone, 
also  3BN  and  TN,  are  dyed  in  a  fresh  bath  with  50— 100°/o  Glauber's  salt,  4°/0  Sulphuric 
acid  and  the  required  amount  of  dyestuff ;  the  goods  are  entered  near  boiling  point,  the  bath 
heated  to  the  boil,    and  boiled   for  z\i — l*/a  hours.     Additions    of  colour   may  be   made  at  the 


5%  Amido  Naphtol  Black  4B 
0,5  "/o  Acid  Violet  <>BN 

20°/o  Glauber's  salt,  5°/o  acetic  acid 
.    2°/o  sulphuric  acid 


boil.  However,  since  the  baths  do  not  exhaust  well,  it  is  advisable  to  dye  in  old  baths,  and 
in  this  case  10°/o  Glauber's  salt  and  3 — 4°/u  Sulphuric  acid  are  also  required.  For  dyeing 
goods  with  white  cotton  effects  or  lists,  the  amount  of  Sulphuric  acid  is  increased   to  5 — 6°/0. 

The  shades  produced  with  Azo  Acid  Black  are  very  fast  to  rubbing,  and  superior  in 
this  respect  to  Logwood ;  they  are  fast  to  alkali  and  perspiration,  do  not  change  their  hue  in 
ironing  and  pressing,  and  withstand  the  ordinary  dry  steaming  satisfactorily;  the  shade  turns 
slightly  greener  in  decatising  however,  which  must  be  borne  in  mind  in  matching. 

The  cheaper  Acid  Blacks,  Amido  Naphtol  Black  and  Carbon  Black,  which  are  inferior 
to  Logwood  and  Azo  Acid  Black  as  regards  bloom  —  and  for  this  reason  not  so  suitable  for 
ladies'  dress  goods  —  do  not  equalise  satisfactorily,  and  are  liable  to  yield  specky  results, 
so  that  their  application  in  self  shades  must  be  avoided.  Often,  however,  they  are  used  as 
ground  colours  for  cheap  blacks  by  employing  them  in  conjunction  with  Azo  Acid  Black.  In 
this  case  the  bath  is  prepared  with  20°/o  Glauber's  salt,  3°/0  Acetic  acid  and  the  solutions  of 
Amido  Naphtol  Black  and  Azo  Acid  Black;  the  goods  are  entered  at  122— 140°F,  the  temperature 
slowly  heated  to  the  boil,  and  the  goods  boiled  for  '/a  an  hour;  then  2  °/0  Sulphuric  acid  are 
added,  and  boiling  continued  for  1 — l'/a  hours.  The  exact  shade  is  obtained  by  adding  Azo 
Acid  Black,  when  required.  The  employment  of  the  latter  counteracts  the  difficulties  of  the 
Amido  Naphtol  Black  (specky  results  and  want  of  bloom);  consequently,  the  shades  thus 
obtained  resemble  those  produced  with  Azo  Acid  Black,  and  are  cheaper. 


3°/0  Amido  Black  3B 

3  °/o  Azo  Acid  Black  TL  extra 

50°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Another  mode  of  working  is  to  use  Amido  Naphtol  Black  with  Acid  Violet  and  other 
bright  equalising  dyestuffs,  and  thus  hide  the  defects  of  the  self  shade. 

Instead  of  Amido  Naphtol  Black,  Amido  Black  3B  and  T  may  be  used  on  woollen  goods. 
They  are  dyed  in  a  similar  manner  to  Amido  Naphtol  Black,  or  with  the  addition  of  10°/0 
Glauber's  salt  and  1 — 2°/0  Sulphuric  acid   and   exhausted    by   adding   a  further   2°/0  Sulphuric 


10  a  Hie 
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acid  later.  Amido  Black  equalises  better  than  Amido  Naphtol  Black,  is  equally  fast  to  light, 
faster  to  rubbing,  yields  brighter  shades,  and  can  also  be  used  for  goods  with  white  cotton 
effects.  It  is  cheap,  and  stands  midway  between  Amido  Naphtol  Black  and  Azo  Acid  Black; 
it  is  often  used  in  conjunction  with  the  latter  in  order  to  produce  a  cheap,  and  still  bloomy 
black  on  cheap  cloths. 

In  order  to  produce  blacks  which  are  very  fast  to  water  and  stoving,  for  instance,  for 
mackintosh  cloths,  it  is  advisable  to  dispense  with  Acid  dyestuffs,  which  do  not  fulfil  the 
highest  requirements,  and  to  use  Chrome  Developing  colours,  of  which  Acid  Alizarine  Black  R,  3  B, 
3B  extra  and  T  are  preferable  on  account  of  equalising,  and  shade,  which  approaches  that 
of  Logwood. 

The  goods  are  entered  into  a  bath  prepared  with  20°/o  Glauber's  salt  and  4°/0  Sulphuric 
acid  near  boiling  point,  the  liquid  is  then  heated  to  the  boil,  and  the  goods  boiled  for  3ji  of 
an  hour;  then  2^2  °/o  Bichrome  are  added,  and  the  shade  developed  by  boiling  for  another 
3/i  of  an  hour. 

Blacks  thus  obtained  answer  all  requirements,  are  very  fast  to  perspiration,  and  make 
difficulties,  such  as  were  mentioned  at  the  beginning  of  this  chapter,  impossible. 

Blacks  of  very  great  fastness  to  light,  rubbing,  bleeding,  water  etc.  are  also  obtained 
with  Copper  Black  S  and  SB.  These  are  dyed  with  the  addition  of  20— 40%  Glauber's  salt 
and  3°/0  Sulphuric  acid,  and  the  shade  developed  by  adding  2  — 3°/o  of  Copper  Sulphate  to 
the  boiling  bath.  The  shades  resemble  in  their  properties  those  obtained  with  Acid  Alizarine 
Black  R,  and  are  therefore  largely  used  for  mackintosh  cloths,  which  have  to  be  fast  to  water. 

Blue. 

Of  blue  shades,  the  so-called  Navy  Blue  is  of  the  greatest  importance. 

Generally  speaking,  for  the  present  purposes,  blue  Chrome  Developing  colours  are  not 
used,  and  navy  blues  are  almost  exclusively  dyed  with  Acid  colours.  As  Alizarine  Direct 
Blue  EB  and  E3B  are  seldom   used    for  dark  shades,   on  account   of  price,   the   best   navy  is 


l,2°/o  Cyanine  B 
0,51  °/o  Amido  Naphtol  Red  G 
0,18°/o  Flavazine  S 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


obtained  with  Patent  Blue  V,  Fast  Acid  Violet  RBE,  RGE  or  B  and  Flavazine  S  or  L.  Instead 
of  Patent  Blue  V,  Patent  Blue  L,  LE,  B,  Y,  RBN,  JI,  J 3  and  Cyanine  B  can  be  employed. 
The  navies  obtained  with  these  blues  in  conjunction  with  Fast  Acid  Violet,  are  very  fast  to 
light  and  alkali;  they  are  however,  rather  sensitive  to  heat  and  finishing,  and  also  slightly 
dearer  than  the  following  combinations. 

By  replacing  the  Fast  Acid  Violet  by  Amido  Naphtol  Red  G,  BB,  6B,  Azo  Acid  Magenta 
G  and  B,  and  by  using  Fast  Yellow  O,  S,  Victoria  Yellow  cone,  or  Azo  Yellow  cone,  in  place 
of  Flavazine,  blues  are  obtained  very  fast  to  light  and  alkali.  These  blues  are  not  only 
cheaper  than  those  previously  described,  but  they  are  also  fast  to  ironing  and  pressing,  and 
are  suitable  for  dyeing  goods  with  white   cotton  effects   (with   the  exception    of  Azo  Yellow). 

Equally  fast  are  navy  blues  produced  with  Fast  Acid  Green  BB  extra,  Naphtalene 
Green  V  or  cone,  and  Chromotrope  6B.  Although  in  self  shades  rather  more  sensitive  to 
alkali  than  the  former  colours,  their  mixture  shades  withstand  alkali  satisfactorily,  because 
the  alkali  works  on  these  colours  in  opposite  directions,  and  is  therefore  balanced  in  mixture 
shades. 
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2°/o  Fast  Acid  Green  BB  extra 
l,57o  Amido  Naphtol  Red  6B 

10"/o  Glauber's  salt,  4%  sulphuric  acid 


Very  cheap  navies,  fairly  fast  to  alkali  and  light,  are  obtained  with  Victoria  Violet  4BSL 
in  conjunction  with  Fast  Acid  Green  BB  extra,  Naphtalene  Green  V,  or,  still  more  simply,  by  using 
Patent  Marine  Blue  LE,  which  in  itself  yields  current  navies,  which  may  be  shaded  as  required. 

Duller  navy  shades  are  produced  by  increasing  the  amount  of  red  and  yellow  ingredients 
in  the  above  combinations,  whilst  for  brighter  blues  the  redder  and  bloomier  Patent  Blue  Y 
RB,  RBN  in  conjunction  with  Acid  Violet  N,  6BN  or  6BL  are  employed. 


2,25  »/o  Naphtalene  Blue  B 
l,5°/o  Victoria  Violet  4BS 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 


The  blues  obtained  with  Naphtalene  Blue,  which  may  be  shaded  with  green,  red 
and  violet,  and  if  need  be  with  some  yellow,  are  not  quite  so  fast,  but  still,  satisfactorily  so  to 
light  and  alkali,  and  not  permanently  affected  by  ammonia.     The  application  of  Naphtalene  Blue 


3°/»  Naphtalene  Blue  DN  extra 
0,5  "/a  Naphtalene  Green  V 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


combinations  is  simple,  and  as  its  tinctorial  strength  is  very  great,  the  blues  obtained  with  it 
are  very    cheap.     There    are    various     brands    of   Naphtalene   Blue    on    the    market,    which, 


2.5  °/0  Naphtalene  Blue  LR 

1°/,  Patent  Blue  V 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid. 
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however,  do  not  show  any  marked  differences  as  regards  fastness;  they  are  all  suitable  for 
dyeing  goods  with  cotton  effect  threads  fairly  fast  to  alkali;  they  do  not  greatly  change  their 
shade  in  decatising  (they  change  slightly  towards  green,  which  must  be  borne  in  mind  in 
matching);  and  their  fastness  to  light  also  answers  all  practical  requirements  since  the 
colour  fades  in  its  own  shade. 

The  Naphtalene  Blues  are  not  liable  to  produce  colour  stains,  and  they  equalise  excellently, 
so  that  additions  to  the  boiling  bath  may  be  made;  they  are  dyed  with  10°/o  Glauber's  salt 
and  4%  Sulphuric  acid  at  the  boil,  and  as  they  do  not  exhaust  completely,  it  is  advisable  to 
use  old  baths  over  again.    For  shading,  all  equalising  Acid  colours  may  be  employed. 

Of  the  Naphtalene  Blues,  the  brand  "B"  is  the  oldest  and  the  most  generally  used,  and 
yields  a  medium  navy  shade;  pure  blues  are  obtained  with  Naphtalene  Blue  B  extra  and  DN 
extra,  the  latter  being  especially  satisfactory  as  regards  decatising.  In  this  respect  Naphta- 
lene Blue  DL  and  LR  are  still  further  distinguished;  the  latter  yields  rather  redder  tones  than 
the  former  and  is  generally  combined  with  about  1  °/0  of  Patent  Blue  V,  in  order  to  show  the 
best  fastness  to  light.  Of  redder  brands  are  to  be  mentioned  Naphtalene  Blue  R,  whilst  BR 
and  BH  are  slightly  greener  in  shade,  and  Naphtalene  Blue  V,  J  and  BN  cone,  are  especially 
suitable  for  deeper  navies. 

Besides  these,  Naphtalene  Dark  Blue  G  cone,  and  EG  extra  may  be  used  for  the  pro- 
duction of  very  deep  shades  approaching  blue  blacks.  The  latter  is  dyed  like  Naphtalene  Blue, 


4°/o  Naphtalene  Dark  Blue  EG  extra 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


in  an  ordinary  acid  bath,  and  the  former  is  best  dyed  in  a  fresh  bath  with  100  °/0  Glauber's 
salt  and  4°/0  Sulphuric  acid,  i.  e.  similarly  to  the  Azo  Acid  Black  L  brands;  for  old  baths 
10°/o  Glauber's  salt  and  4°/0  Sulphuric  acid  are  sufficient. 

The  navies  obtained  with  Victoria  Violet  4BS  in  conjunction  with  Patent  Blue  V,  LE, 
VVS,  Jl,  J 3,  Patent  Green  O,  V,  VS  or  Fast  Acid  Green  BB  extra  or  Naphtalene  Green  V 
or  cone,  are  on  the  average  equal  to  those  dyed  with  Naphtalene  Blue.  For  darkening,  small 
quantities  of  Fast  Yellow,  Victoria  Yellow  or  Flavazine  S  are  used,  and  the  shade  made  bloomier 
with  the  addition  of  Acid  Violet  N  or  6BN. 


2°/o  Indigo-Substitute  BS  extra 
2°/o  Victoria  Violet  4BS 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Still  cheaper,  and  for  most  purposes  satisfactorily  fast  to  alkali  and  light  are  the  navies 
obtained  with  Victoria  Violet  4BS,  Indigo  Substitute  B,  BS,  BS  extra,  K  and  SSV,  which  are 
if  necessary  darkened  with  some  Victoria  Yellow  cone,  or  Fast  Yellow  O.  These  shades 
are  very  fast  to  rubbing,  satisfactorily  so  to  perspiration,  and  withstand  the  ammonia  test; 
their  fastness  to  light  is  slightly  inferior  to  that  of  Naphtalene  Blue,  but  answers  most  requirements, 
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since  exposure  to  light  turns  Victoria  Violet  4BS  redder,  and  Indigo  Substitute  greener,  and 
therefore  in  the  combination  of  the  two  colours  the  effect  is  balanced. 

Much  less  fast  to  light  are  mixture  shades  obtained  with  Victoria  Violet  and  Acid 
Green.  In  this  combination  the  fastness  to  light  of  the  Acid  Green  is  so  much  inferior  to  the 
Victoria  Violet  that  the  navies  obtained  fade  towards  red;  moreover,  the  Acid  Green  is 
not  fast  to  ammonia  and  of  poor  fastness  to  decatising,  so  that  it  is  not  advisable  to  use  this 
combination,  the  less  so  as  it  scarcely  works  out  cheaper  than  the  combination  of  Victoria 
Violet  4BS  and  Indigo  Substitute.  Slightly  better  is  the  combination  of  Victoria  Violet  4BS, 
Indigo  Substitute  and  Acid  Green,  in  which  case  Indigo  Substitute  serves  for  brightening  the 
shade  and  balancing  the  weak  points  of  the  Acid  Green. 

Formerly,  the  cheap  combination  of  Acid  Green  and  Acid  Violet  4RS,  3RS  and  3RA, 
was  much  in  vogue,  but  on  account  of  its  want  of  fastness  to  alkali,  light,  and  its  very 
moderate  equalising  qualities,  this  combination  ought  to  be  dispensed  with  altogether.  On  the 
other  hand,  Azo  Acid  Blue  B  may  be  mentioned,  which  when  shaded  with  a  yellow  and  red 
ingredient  and  brightened  with  Indigo  Substitute,  yields  very  cheap  navies,  fast  to  rubbing, 
alkali  and  decatising;  of  course,  its  weak  point  again  is  inferior  fastness  to  light.  In  case 
fastness  to  light  is   of  little  consideration,  this  colour  will  be  found  very  advantageous. 

Brighter  blues,  which  are  often  asked  for,  are  best  obtained  with  Alizarine  Direct 
Blue  EB  and  E3B,  or,  less  fast  to  light,  but  sufficiently  so  for  the  majority  of  purposes,  with 
Patent  Blue  V,  L,  N,  also  the  redder  brands,  Patent  Blue  B,  RB,  RBN  and  Y.  These  are  shaded 
according  to  requirements  with  Acid  Violet,  Fast  Acid  Violet  BE,  RBE,  RGE,  Fast  Acid 
Magenta  G,  Amido  Naphtol  Red  6B,  BB,  Azo  Acid  Magenta  G,  Orange  G,  Flavazine  S  or  L, 
Chinoline  Yellow  O  and  similar  red  and  yellow  equalising  Acid  colours.  These  dyestuffs  are 
dyed  in  the  usual  Sulphuric  acid  bath;  no  dilficulties  will  be  experienced  as  regards  penetration, 
and  their  fastness  to  alkali,   drying,  rubbing,  decatising  and  wearing  is  quite  satisfactory. 

Green  and  Olive. 
The  production  of  green  and  olive  shades  on  ladies  dress'  goods  closely  resembles  that 
of  blue    colours  the  only   difference   being  that  the  yellow  and   red   shading   colours   are  in- 
creased according  to  the  shade  required. 


2°/o  Fast  Acid  Green  BB  extra 
0,4  °/o  Flavazine  S 
10°/o  Glauber's  salt,  4%  sulphuric  acid 


Bright  greens  are  best  obtained  with  Patent  Blue  V,  L,  N,  Naphtalene  Green  V,  cone, 
and  Fast  Acid  Green  BB  extra,  which  are  shaded  as  required  with  a  yellow  dyestuff.  Since 
these  blue  and  green  dyestuffs  are  fairly  equal  as  regards  fastness  to  light,  the  green  shades 
are  principally  dependent  for  their  fastness  to  light  upon  the  yellow  ingredient  employed.  Of 
these  must  be  mentioned  for  faster  shades,  Flavazine  3GL,  L,  then  Flavazine  S,  and  for 
the  very  purest  greens,  Chinoline  Yellow  O,  Naphtol  Yellow  S  and  Flavazine  3GL.  The 
latter  does  not  equalise  as  satisfactorily  as  the  others,  and  it  is  therefore  advisable  to  begin  the 
dyeing  operation  with  it,  and  shade  up  with  Chinoline  Yellow  O. 

The  Green  shades  fastest  to  light  are  obtained  with  Alizarine  Direct  Blue  EB  and  E3B,  in 
conjunction  with  Flavazine  L  and  3GL.  The  purest  greens,  on  the  other  hand,  are  produced  with 
Naphtalene  Green  V  and  Chinoline  Yellow  O.  For  shading  towards  red  Fast  Acid  Magenta  G, 
Amido  Naphtol  Red  G  or  BB,  and  Azo  Acid  Red  B  are  used,  according  to  purity  of  shade  and 
fastness  to  light.  They  are  all  fairly  equal  as  regards  general  fastness,  and  do  not  alter  the 
character  of  the  final  shade  in  any  way. 


158 


The  dyeing  of  piece-goods. 


2,4%  Naphtalene  Green  cone. 
0,81%  Amido  Naphtol  Red  G 
0,45  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Fuller  greens  are  obtained  with  Patent  Blue  V,  L,  LE,  Fast  Acid  Green  BB  extra  or 
Naphtalene  Green  cone,  in  conjunction  with  Amido  Naphtol  Red  BB,  6B,  Azo  Acid  Magenta  G, 
Chromotrope  6B,  Azo  Acid  Red  B,  Flavazine  T,  S,  Victoria  Yellow  cone,  and  Azo  Yellow 
cone.  These  combinations  are  of  good  fastness  to  alkali,  light,  rubbing  and  decatising,  and  the 
colours  named  (with  the  exception  of  Azo  Yellow)  are  suitable  for  dyeing  pieces  with  effect  threads. 
The  shades  obtained  with  Patent  Green  O,  V,  VS  and  the  above  mentioned  auxiliary 
dyestuffs,  are  also  similarly  satisfactory. 


0,55%  Amido  Naphtol  Red  G 
I,05°/o  Flavazine  S 
0,88%  Cyanine  B 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


For  olive  shades,  the  same  dyestuffs  which  serve  for  green  combinations  are  used,  but 
of  course,  according  to  requirements,  the  amount  of  green  blue  ingredients  has  to  be 
decreased,  whilst  the  amounts  of  red  and  yellow  dyestuffs  have  to  be  increased.  Combinations 
of  Patent  Blue,  Fast  Acid  Green  BB  extra,  Naphtalene  Green  cone,  and  Patent  Green  VS 
yield  the  shades  fastest  to  light,  whilst  those  obtained  with  Patent  Green  V  and  O,  are 
slightly   less  fast. 


0,420/»  Amido  Naphtol  Red  G 
0,84%  Flavazine  S 
0,55%  Cyanine  B 
10°/o  Glauber's  salt,  4%  sulphuric  acid 


As  nearly  all  olives  are  fairly  full  in  shade,  Alizarine  Direct  Blue  E3B,  Cyanine  B,  Patent 
Blue  B,  Jl  and  J3,  also  the  various  brands  of  Indigo  Substitute,  and  for  dark  olives,  the  Naphtalene 
Blues,  may  be  employed.  The  redder  the  blue  ingredients,  the  smaller  will  be  the  amount 
of  red  required  in  combination  with  yellow;  it  is  advisable  therefore,  to  use  the  yellower 
brands  of  red,  such  as  Azo  Acid  Red  B,  Chromotrope  RR  and  Amido  Naphtol  Red  G.  Olive 
shades  obtained  with  Indigo  Substitute  and  Naphtalene  Blue  B  are  slightly  inferior  in  fastness  to 
light  to  those  obtained  with  Cyanine  B  and  Patent  Blue,  but  they  generally  answer  the  necessary 
requirements,  and  are  sufficiently  fast  to  alkali  and  decatising;  moreover,  they  are  cheaper 
than  the  combinations  of  Patent  Blue,  Fast  Acid  Green  and  Naphtalene  Green. 
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Equally  cheap  are  greens  and  olives  obtained  with  Acid  Green,  although  their  fastness 
to  light,  alkali  and  decatising  leaves  a  great  deal  to  be  desired.  Often  Acid  Green  cannot  be  used 
for  shading  at  the  boil,  and  it  is  therefore  advisable  to  use  it  initially  and  to  shade  up  with 
Patent  Blue,  Fast  Acid  Green  and  Naphtalene  Green.  The  greater  the  amount  of  these  colours, 
the  faster  the  resulting  shade,  so  that  in  this  manner  the  cheapness  of  the  Acid  Green  is 
combined  with  the  fastness  of  the  other  products. 

Brown. 

Browns  on  cheaper  worsted  and  woollen  dress  goods  are  almost  exclusively  obtained 
by  combining  blue  or  green,  with  red  and  yellow  dyestuffs.  ' 

As  suitable  blue  or  green  ingredients  we  mention  Alizarine  Direct  Blue  EB,  E3B,  Patent 
Blue  V,  Cyanine  B,  Fast  Acid  Green  BB  extra  and  Naphtalene  Green  cone.  As  red  base  the 
following  will  serve  :  Azo  Acid  Red  B,  5  B,  Amido  Naphtol  Red  G,  BB,  Chromotrope  RR,  Azo  Acid 
Magenta  G,  Brilliant  Crimson  O,  Victoria  Rubine  O,  Victoria  Scarlet,  and  for  yellowing: 
Orange  G,  No.  4,  No.  2,  Victoria  Yellow  cone,  Azo  Yellow  cone,  Fast  Yellow  O  and  S, 
Flavazine  S,  T  or  L. 


1,27°  Orange  No.  2 
0,6  "/„  Patent  Blue  V 
0,28  °/o  Amido  Naphtol  Red  G 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Of  these  colours,  the  blue  and  green  dyestuffs  are  practically  equal  as  regards  fastness 
to  alkali  and  decatising,  whilst  Alizarine  Direct  Blue  EB  and  E3B  take  the  first  place  as 
regards  fastness  to  light;  of  red  dyestuffs,  Amido  Naphtol  Red,  Chromotrope  and  Azo  Acid 
Magenta  will  be  found  faster  to  light  than  the  others;  Brilliant  Crimson,  Victoria  Rubine  and 
Victoria  Scarlet  do  not  equalise  so  well  as  the  other  reds  and  are  therefore  suitable  mostly 
for  serving  as  a  basis  for  full  and  reddish  browns,  which  are  brought  up  to  shade  finally 
with  equalising  reds.  Fast  Yellow  and  Azo  Yellow  are  distinguished  for  tinctorial  strength, 
but  are  not  so  fast  to  light  as  the  other  colours;  Azo  Yellow,  Orange  No.  2,  No.  4  and 
Victoria  Yellow  are  not  very  suitable  for  goods  with  white  cotton  effects. 


l»/o  Orange  No.  4 
0,6  7o  Azo  Acid  Magenta  G 
0,15  0/o  Alizarine  Direct  Blue  E3B 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


With  the  exception  of  these  defects,  the  brown  shades  obtained  with  these  combinations 
are  satisfactorily  fast  to  light,  alkali  and  decatising.  The  selection  of  dyestuffs  will  therefore  have 
to  be  made  according  to  the  shade  required;  e.  g.  if  fastness  to  light  is  essential,  Azo  Acid 
Red  5B  or  B  will  have  to  be  combined  with  Flavazine  L  and  Alizarine  Direct  Blue  E3B.  . 

Cheaper  browns  are  produced  by  using  as  blue  or  green  ingredient,  Indigo  Substitute  BS, 
B  extra,  Patent  Blue  Jl  and  J 3.     In  consequence  of  the  redder  hues  of  these  dyestuffs,   their 
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quantity  may  be  reduced,  whilst  the  yellow  ingredients  must  be  increased;  the  shades  are 
thus  liable  to  fade  towards  red  as  less  blue  is  present,  and  yellow  and  red  dyestuffs  predo- 
minant. 

This  predominance  of  the  red  and  yellow  dyestuffs  is  especially  noticeable  when  using 
Acid  Green,  which,  in  combination  shades,  fades  much  more  quickly  than  the  red  and  yellow 
dyestuffs,  and  goods  so  dyed  will  fade  red.  Moreover,  these  shades  are  distinctly  inferior  as  regards 
fastness  to  alkali  and  perspiration  than  the  above  mentioned  ones,  and  as  they  are  not  materially 
cheaper,  their  employment  is  only   to  be   resorted  to  when  no  particular  fastness  is  required. 


3°/o  Victoria  Yellow  cone. 
2,5  °/o  Azo  Acid  Red  B 
1°/.  Patent  Blue  V 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Finally,  Fast  Brown  and  Azo  Acid  Brown  must  be  referred  to.  The  former,  of  which 
brands  O  and  L  are  the  principal  ones,  serves  as  a  basis  for  browns  on  woollen  material; 
they  are  dyed  with  20%  Glauber's  salt  and  3°/0  Sulphuric  acid,  and  the  shade  brought  up  to 
pattern  with  other  good  equalising  dyestuffs.  These  browns  are  very  cheap,  of  good  fastness 
to  alkali  and  light,  but  labour  under  the  disadvantage  that  they  rub  in  full  shades  and  are 
unsuitable  for  goods  with  cotton  effects. 


3°/o  Azo  Acid  Brown  R  cone. 
0,25  °/o  Patent  Blue  V 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Azo  Acid  Brown  R  cone,  is  rather  better  in  this  respect,  equalises  well,  and,  owing  to  its 
good  covering  power,  serves  as  a  basis  for  all  kinds  of  browns.  According  to  the  shade  required, 
it  is  shaded  up  with  Patent  Blue  V,  Cyanine  B,  Fast  Acid  Green  BB  extra,  Amido  Naphtol 
Red  G,  BB,  Azo  Acid  Red  B,  Orange  G,  No.  4,  Victoria  Yellow  cone,  and  Flavazine  S.  The 
shades  are  very  fast  to  light,  fast  to  rubbing  even  in  dark  shades  and  satisfactorily  fast  to 
alkali;  they  can  be  dyed  to  pattern  easily,  and  moreover  Azo  Acid  Brown  R  cone,  leaves 
cotton  effects  untinted,  and  is  therefore  frequently  used  for  the  production  of  brown  shades 
ladies  on  light  dress  goods. 


Violet  and  Red. 

If  Alizarine  Direct  Violet  R,  which  is  very  fast  to  light,  cannot  be  used  on  account 
of  its  price,  for  the  production  of  violet  shades,  these  are  best  obtained  with  Fast  Acid  Violet, 
of  which  various  brands  are  on  the  market.  The  older  brands:  B,  A2R  and  R,  are  slightly 
sensitive  to  ironing,  whilst  the  newer  brands :  BE,  RBE  and  RGE  stand  hot  pressing,  and 
ironing  satisfactorily,  and' can  be  used  without  difficulty  for  dyeing  to  pattern.  The  Fast  Acid 
Violets  equalise  well,  are  very  fast  to  light  and  alkali,  and  yield  shades,  which  even  in  light 
and  delicate  tints  are  perfectly  satisfactory.  For  shading,  either  Cyanine*B,  Patent  Blue  L, 
Orange  G  or  Flavazine  L  are  used. 
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1,25%  Fast  Acid  Violet  RGE 
0,6°/0  Cyanine  B 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Duller  violet  shades  are  obtained  with  Amido  Naphtol  Red  BB,  6B  or  Azo  Acid 
Magenta  G  as  a  basis,  and  these  are  then  toned  with  Cyanine  B  and  Flavazine  S,  or  they  are 
produced  with  Chromotrope  6B  and  the  same  auxiliary  dyestuffs.     The  latter  is  not  quite  as 


0,60/o  Acid  Violet  3RA. 
0,15°/0  Patent  Blue  L 

10°/o  Glauber's  salt,  40/o  sulphuric  acid 


fast  to  strong  alkalies  as  Amido  Naphtol  Red.  The  fastness  to  light  and  ironing  of  both 
combinations  is  satisfactory,  and  they  should  therefore  be  used  on  account  of  cheapness,  whenever 
the  purity  of  the  Fast  Acid  Violets  is  not  essential,  but  still,  fastness  to  light  and  wearing  is 
demanded. 

The  shades  built  up  on  Acid  Violets  3RA,  4RS,  N,  5BF,  6BL  and  6BN,  are  considerably 
less  fast  to  light  and  alkali  and  the  application  of  these  products  is  therefore  limited  to 
cheaper  materials. 


0.65  °/o  Amido  Naphtol  Red  BB 
0,2  °/o  Flavazine  S 
0,13o/o  Cyanine  B 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Duller  red  and  currant  shades  are  best  obtained  with  Cyanine  B,  Amido  Naphtol  Red  BB 
and  Flavazine  S,    or   other   equivalent   blue,  red  and  yellow   dyestuffs.     Patent  Blue   V  or  Jl 


l,8°/o  Azo  Acid  Magenta  G 
0,3  °/»  Orange  No.  2 
0,29  °/o  Cyanine  B 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


llllle 
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may  be  used  instead  of  Cyanine  B,  Azo  Acid  Red  B  or  Azo  Acid  Carmine  B  instead  of 
Amido  Naphtol  Red  BB,  and  Flavazine  T  or  Fast  Yellow  O  or  S  instead  of  Flavazine  S, 
without  interfering  with  the  fastness  properties. 

For  deep  red  and  claret  shades  we  must  mention  in  the  first  place,  Brilliant  Crimson  O, 
Victoria  Rubine  O  and  the  various  brands  of  Victoria  Scarlet  and  Scarlet,  which  are  used  in 
self  shades  to  a  large  extent.    These  colours,  however,  do  not  equalise  well,  and  it  is  advisable 


l,5°/o  Scarlet  3R 
l,75°/„  Victoria  Rubine  O 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


therefore  to  start  the  dyeing  operation  with  them  and  to  dye  with  the  addition  of  20  °/o  Glauber's 
salt  and  3°/0  Sulphuric  acid,  and  then  to  shade  up  with  good  equalising  colours  such  as 
Amido  Naphtol  Red,  Azo  Acid  Magenta,  Cyanine  and  Flavazine. 


3°/o  Brilliant  Crimson  O 
0,5"7o  Victoria  Scarlet  RR 
0,015  "/„  Patent  Blue  V 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


On  account  of  the  tinctorial  strength  of  these  cheap  red  Azo  colours,  and  also  on  account 
of  their  fastness  to  light  and  alkali,  red  and  claret  shades  obtained  with  them  are  very 
inexpensive,  and  if  equalising  dyestuffs  are  used  for  the  final  shading,  they  are  quite  satisfactory 
as  regards  equalising  and  penetration. 

For  very  sensitive  goods  it  is  often  necessary  to  reduce  the  amounts  of  those  colours 
which  equalise  with  difficulty  and  to  increase  the  amounts  of  dyestuffs   which   equalise  well. 


2,5°/„  Victoria  Scarlet  RR 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


The  very  best  method  of  obtaining  lighter  reds  and  scarlets  is  by  using  as  a  basis 
the  red  equalising  dyestuffs,  such  as  Azo  Acid  Red  B,  Amido  Naphtol  Red  G,  BB,  6B,  Azo 
Acid  Magenta  G,  Chromotrope  RR  and  6B,  and  under  normal  conditions  specky  results  will 
not  be  complained  of.  They  are  shaded  according  to  requirements  with  each  other,  or  with 
Brilliant  Orange,  Orange,  Flavazine  S,  L,  Patent  Blue  L,  V,  and  Cyanine  B. 
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Pure  red  and  pink  shades  are  obtained  with  Fast  Acid  Violet,  and  most  especially  with 
Fast  Acid  Magenta  G  extra,  Fast  Acid  Phloxine  A  extra  and  Fast  Acid  Eosine  G  cone;  these 
colours  are  distinguished  for  their  equalising  properties  and  their  fastness  to  alkali    and  light, 


2°/e  Fast  Acid  Phloxine  A 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


in  which  respect  they  are  superior  to  Rosazeine,    which  is  often  used  as  a  self  shade  or   as 
an  auxiliary  dyestuff  for  the  production  of  light  reds  and  pinks. 

Fancy  shades. 
Fancy  shades  are  greatly  in  demand  for  dress  goods  of  all  kinds. 


0,38  °/o  Aniido  Naphtol  Red  G 
0,36  "/o  Flavazine  S 
0,6°/o  Cyanine  B 
10  °/o  Glauber's  salt,  4°/0  sulphuric  acid 


Quick  working  and  exactness  of  shade   are 
dyeing  darker  colours. 


0,07  "/»  Fast  Acid  Green  BB  extra 
0,07  °/o  Amido  Naphtol  Red  BB 
0,025  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


still    more   essential   in    this    case,   than  in 


These  shades  are  obtained  almost  exclusively  with  Acid  colours,  which  have  the  same 
equalising  properties  and  are  also  equal  as  regards  fastness  to  light  and  alkali,  or  at  all 
events,  balance  each  other  to  a  greater  or  lesser  extent  in  this  respect. 


0,3  °/o  Amido  Naphtol  Red  G 
0,26  °/o  Flavazine  S 
0,3%  Cyanine  B 
10°/o  Glauber's  salt,  4r°/o  sulphuric  acid 
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An  excellent  combination  for  the  production  of  fancy  shades  of  all  kinds  is  that  of 
Alizarine  Direct  Blue  E3B  or  Cyanine  B  with  Amido  Naphtol  Red  BB  and  Flavazine  L;  the 
fastness  properties  of  this  combination  will  answer  all  requirements.  The  first  mentioned 
dyestuff  is  the  fastest  as  regards  light. 


0,045  °/o  Patent  Blue  V 
0,023  "/o  Azo  Acid  Magenta  G 
0,01  °/o  Flavazine  S 

10%  Glauber's  salt,  4°/o  sulphuric  acid 


Instead  of  Cyanine  B,  Patent  Blue  L,  LE,  V,  Fast  Acid  Green  BB  extra  and  Naphtalene 
Green  V  may  be  used  without  changing  the  fastness  in  any  great  degree.  Amido  Naphtol 
Red    BB    may   also   be    replaced   by   brands  G   or  6B,  Azo  Acid  Magenta  G,  B,  Chromotrope 


0,11  °/o  Amido  Naphtol  Red  G 
0,085  "/o  Flavazine  S 
O.llVo  Cyanine  B 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


RR  and  6B,  and  finally,  instead  of  Flavazine  S,  brand  L,  Azo  Yellow  cone,  Victoria  Yellow 
cone,  Fast  Yellow  O,  S,  Orange  No.  4,  No.  2  or  G  may  be  employed. 


0,08 "/»  Amido  Naphtol  Red  BB 
0,08  °/0  Fast  Acid  Green  BB  extra 
0,012°/o  Flavazine  S 

10°/o  Glauber's  salt,  4u/o  sulphuric  acid 


J 


i 


{ 


I 


The   fastness  properties   of  these   colours,  especially  how   they  stand  light,  and   their 
evening  shade  etc.  have  been  discussed  on  page  139.    The  patterns  given  in  our  former  chapter 


0,045  »/o  Patent  Blue  V 
0,065  °/o  Azo  Acid  Red  B 
0,12  "/o  Victoria  Yellow  cone. 

10°/o  Glauber's  salt,  4°/o  sulphuric  asid 
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illustrate   colours   which   are   very   fast  to   light,   whilst  in   the  present  chapter  we   have  dis- 
cussed less  expensive  combinations. 

When  taking  into  consideration  the  fact  that  for  fancy  shades  only  very  little  dyestuff 
is  required,  the  cost  of  the  colour  can  be  almost  ignored,  and  even  for  cheaper  materials  the 
fastest  combinations  may  therefore  be  considered.  Generally  however,  the  cheaper  colour 
combinations,  as  described  in  this  chapter,  will  be  resorted  to,  because  they  are  fairly  fast 
to  rubbing  and  satisfactorily  fast  to  alkali. 


0,02 ",„  Cyanine  B 

0,04  °/o  Azo  Acid  Magenta  G 

0,04%  Flavazine  S 

10°/o  Glauber's  salt,  4  °/o  sulphuric  acid 


As  the  number  of  good  equalising  Acid  dyestuffs  is  very  large,  it  is  not  advisable  to 
use  cheaper  colours,  such  as  Acid  Green,  Acid  Magenta  and  Acid  Violet,  for  the  cheaper 
price  is  of  little  moment  in  light  shades,  their  fastness  to  light  and  alkali  is  inferior,  and  their 
equalising  properties  unsatisfactory. 


0,025%  Cyanine  B 
0,055  °/o  Flavazine  L 
0,03  %  Azo  Acid  Magenta  G 

10°  o  Glauber's  salt,  4%  sulphuric  acid 


The  application  of  Indigo  Carmine,  which  was  formerly  used  extensively  for  the  pro- 
duction of  fancy  shades,  is  to-day  considered  entirely  out  of  date,  because  its  fastness  to  light, 
alkali  and  perspiration,  is  far  inferior  to  that  of  the  newer  colours.  Indigo  extracts  and 
Carmines  are  therefore  entirely  superseded  by  them. 


White  and  delicate  tints  for  Ball-dresses.. 
White  and   delicate   tints   are  often   asked   for   on  ladies'  dress  material   (carded   and 
worsted  goods).    The  production  of  these  delicate  hues  is  carried  out  exactly  as  was  described 
for  cloths  and  better  worsted  goods,  page  144  etc.,  to  which  we  therefore  beg  to  refer. 
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5.  The  dyeing  of  wool  plush  and  upholstery  materials. 

Self  coloured  wool  plush  and  upholstery  goods  are  still  sometimes  dyed  in  the  yarn 
(the  method  of  dyeing  being  the  same  as  given  on  page  42  etc.),  but  in  the  great  majority 
of  cases  in  the  piece. 

These  goods  are  almost  always  woven  with  a  previously  dyed  back  consisting,  according 
to  the  quality  of  the  goods,  of  cotton,  linen  or  jute;  the  colour  of  the  back  must  therefore  be 
produced  by  means  of  dyestuffs  fast  to  boiling  acid,  so  that  it  withstands  the  treatment  of 
dyeing  the  wool  pile  in  an  acid  bath. 

Plushes  used  for  dress  materials  are  dyed,  for  the  most  part,  black,  sometimes  dark 
brown,  also  dark  green,  olive,  claret  and  red;  for  these,  a  black  back  is  almost  always 
employed,  which  is  dyed  either  with  Aniline  Black  or  Thiogene  Black. 

For  upholstery  goods,  the  principal  colours  are  red  and  claret  shades,  blue,  olive  and 
brown ;  for  these,  the  backs  contain  either  Indigo  dyed  yarn  or  a  red  yarn  dyed  with  Primuline  dia- 
zotised  and  developed  with  Beta  Naphtol.  These  colours  are  fast  to  boiling  acid  and  are  not  des- 
troyed during  the  subsequent  dyeing  of  the  wool  pile,  which  consists,  according  to  the  quality  of  the 
goods,  of  lustrous  hard  wool,  mohair,  camel  hair  and  similar  materials.  Consequently,  the 
dyeing  can  take  place  in  the  ordinary  way,  exactly  as  is  usual  for  pure  woollen  piece  goods. 
Bearing  in  mind,  however,  that  only  a  small  portion  of  the  plush  or  velvet  consists  of  animal 
fibre,  a  relatively  small  quantity  of  wool  colour  is  requisite  for  the  production  of  dark  shades; 
also,  since  the  quantity  of  acid  and  Glauber's  salt  required  in  the  dyebath  depends  upon  the 
weight  of  wool  present  in  the  goods,  only  very  small  quantities,  in  comparison  to  the  total 
weight  of  the  goods,  are  requisite;  the  acidity  of  the  dyebath  is  therefore  best  tested  by 
means  of  Litmus  paper. 

On  account  of  the  sensitive  nature  of  the  goods,  the  open  pile  of  which  is  readily 
affected  by  long-continued  boiling,  only  well  equalising  dyestuffs  must  be  employed.  When 
dyeing  plush  intended  for  dress  goods,  fastness  to  rubbing  and  alkali,  as  well  as  fastness  to 
steaming  and  hot  pressing  is  required,  for  these  goods  have  often  to  be  curly  like  the  skins  of 
certain  animals,  which  effect  is  obtained  by  hot  pressing,  brushing  and  steaming. 

Plush  and  materials  which  are  used  for  upholstery,  in  railway  carriages,  for  example 
are  required  to  be  very  fast  to  light,  since  they  are  exposed  a  great  deal  to  the  action  of 
sunlight;  they  must  also  be  fast  to  rubbing,  and  finally  they  may  have  to  stand  ironing  and 
pressing,  in  case  these  treatments  are  applied  in  order  to  obtain  special  effects. 

Therefore,  practically  only  those  colours  are  employed  which  are  fast  to  light  and 
equalise  well,  so  that  they  may  be  added  to  the  boiling  bath  and  allow  of  dyeing  up  to  shade 
quickly. 

It  is  necessary  to  cleanse  the  goods  thoroughly  before  dyeing,  i.  e.  they  must  be 
freed  from  all  substances  used  in  sizing,  as  otherwise,  these  substances  work  their  way  into 
the  pile  of  the  goods  during  the  dyeing  process,  and  prevent  proper  fixation  of  the  colour,  and 
thus  tend  to  rub  off. 

Before  dyeing,  the  goods  are  steamed  in  order  to  open  out  the  pile,  whereby  more 
level  shades  and  better  penetration  result.  The  steaming  is  carried  out  in  special  steaming 
chambers  in  which  the  pieces  are  hung  at  full  width,  or  in  a  specially  constructed  steaming 
apparatus. 

When  dyeing  lighter  goods,  especially  plush  and  velvet  dress  goods,  the  pieces  are 
stitched  end  to  end,  to  form  an  endless  band,  and  dyed  over  the  winch  in  the  ordinary 
manner.  When  dyeing  heavier  decorative  goods  and  upholstery  plush,  this  method  is  not 
permissible  however,  since  it  would  cause  longitudinal  creases.  For  these  goods  a  broad 
dyeing  machine  is  used,  so  that  the  pieces  pass  at  full  breadth  over  the  winch,  the  pile  surface 
of  course,  being  on  the  outside.  In  order  to  prevent  the  formation  of  other  creases,  the 
dyeing  operation  is  carried  out  in  a  very  diluted  liquor.  The  working  with  sticks  should  be 
avoided,  lest  they  cause  marks  on  the  pile;  these  marks  detract  from  the  quality  of  the  material 
and  it  is  impossible  to  remove  them  afterwards  by  steaming. 
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When  dyeing,  the  bath  is  not  heated  to  the  boil,  but  is  worked  at  about  190  "F,  so  that 
the  pile  of  the  goods  remains  open.  The  goods  are  well  washed  after  dyeing  so  as  to  remove 
all  unfixed  colour,  and  to  obtain  the  best  possible  fastness  to  rubbing. 

Black. 

For  furniture  plush,  black  is  scarcely  ever  asked  for.  For  dress  plushes  on  the  other 
hand  it  is  greatly  in  demand.  In  this  case  a  deep  brown-black  is  almost  always  required 
imitating  in  depth  and  shade  the  natural  colour  of  animal  skins. 

Since  the  bloom  of  the  best  equalising  acid  colour,  viz :  Azo  Acid  Black,  is  therefore 
scarcely  ever  appreciated,  Amido  Naphtol  Black,  Amido  Black  or  Carbon  Black  are  employed, 
which,  in  combination  with  Orange  No.  2  and  Victoria  Rubine  O,  yield  deep  brown -blacks. 
They  are  dyed  with  the  addition  of  20°/0  Glauber's  salt  and  3°/0  Acetic  acid;  the  goods  are 
entered  at  140°F,  and  the  bath  then  heated  to  the  boil;  after  boiling  for  7*  an  hour,  2°/0  Sul- 
phuric acid  are  added,  and  the  goods  boiled  for  another  '/a — s/i  of  an  hour. 


4°/„  Amido  Naphtol  Black  4B 
0,5°/o  Orange  No.  3 
0,15"/o  Victoria  Rubine  O 

20%  Glauber's  salt,  5°/o  acetic  acid 
2%  sulphuric  acid 


Of  these  blacks,  Amido  Black  and  Amido  Naphtol  Black  are  cheaper  than  Cat  boa  Black. 
The  last  gives  shades  however  which  are  faster  to  rubbing  and  decatising  so  that  it  is 
generally  preferred  unless  Amido  Black  is  used  on  account  of  equalising. 

For  specially  fast  goods,  the  Acid  Alizarine  Black  brands  R  and  T  are  to  be  recom- 
mended, which  may  be  shaded  with  Acid  Alizarine  Brown  BB,  Acid  Alizarine  Red  B  and 
Mordant  Yellow  O;  they  are  dyed  with  Glauber's  salt  and  Sulphuric  acid  and  developed  with 
Bichrome.  The  shades  thus  produced  are  as  fast  to  rubbing  but  considerably  faster  to  light 
than  those  obtained    with  Carbon  Black. 

Cheaper  qualities,  for  which  no  great  fastness  to  light  is  required,  are  dyed  with  Azo 
Acid  Black  TL  extra,  which  is  shaded  with  Amido  Naphtol  Red  6B  and  Flavazine  S,  and 
contrary  to  Carbon  Black,  may  be  dyed  in  a  Sulphuric  acid  bath. 


Brown. 

Dark  browns  to   imitate  animal  skins   are  often  asked  for  on  astrachan  and  other  dress 
plushes. 


0,3  "/o  Patent  Blue  V 
0,6  °/o  Azo  Acid  Red  B 
l,75°/o  Victoria  Yellow  cone. 
20°/u  Glauber's  salt,  3°/i,  sulphuric  acid 


Generally  the  equalising  wool  colours  are  satisfactorily  fast  to  light,  rubbing  and  steaming. 
An  excellent   result   is   obtained  by  combining  Azo  Acid  Red   B,    Victoria   Yellow    cone,   and 
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Patent  Blue  V.  Instead  of  the  two  first  named  dyestuffs,  Naphtol  Red  O  and  Flavazine  T 
may  be  used,  but  these  colours  are  not  suitable  for  adding  to  the  boiling  bath,  for  which  pur- 
pose resort  must  be  had  to  the  two  first  mentioned  products,  or  other  equalising  dyestuffs 
such  as  Amido  Naphtol  Red,  Chromotrope  RR,  Flavazine  L,  S,  Fast  Yellow  O  and  S.  Instead 
of  Patent  Blue  V,  Cyanine  B  may  be  used  without  altering  the  fastness  properties,  whilst 
the  employment  of  Alizarine  Direct  Blue  E3B  in  place  of  Patent  Blue  is  a  guarantee  for 
greater  fastness  to  light. 


0,6%  Orange  No.  2 
0,22%  Cyanine  B 
0,75°/o  Flavazine  S 
10°/o  Glauber's  salt,  3°/o  sulphuric  acid 


Yellowish  brown  and  copper  brown  shades  on  furniture  plush  are  best  dyed  with 
Amido  Naphtol  Red  G  or  BB  as  red,  Orange  G,  Flavazine  S  or  L  as  yellow,  and  Alizarine 
Direct  Blue  E3B,  Cyanine  B  or  Patent  Blue  V  as  blue  ingredient.  All  these  dyestuffs  equalise 
equally  well,  and  are  equally  fast  to  rubbing  and  light,  so  that  the  shades  obtained  with  them 
stand  every  day  wear  very  well. 

Red. 

Red  shades  on  dress  plush  are  seldom  in  demand,  but  play  a  very  importa 
furniture  cloths. 


3°/o  Naphtol  Red  O 
l,5"/o  Fast  Red  O 
0,1°/,  Patent  Bine  V 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


Dark  Clarets  are  dyed  on  these  goods  with  Naphtol  Red  O  or  Victoria  Rubine  O,  which 
may  be  shaded  with  Patent  Blue  V,  Flavazine  S  and  Victoria  Yellow  cone,  for  deeper  bluer  tones. 


0,3  °/o  Amido  Naphtol  Red  BB 
0,015°.'o  Cyanine  B 
1,2°/,,  Flavazine  S 
20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


For  yellower  hues,  Naphtol  Red  O  is  combined  with  Victoria  Scarlet,  or  they  are 
obtained  with  Amido  Naphtol  Red  G,  Chromotrope  RR  and  Orange  No.  2  and  shaded  with 
Alizarine  Direct  Blue  EB,  E3B  or  Patent  Blue  V.  Currant  shades  are  produced  in  a 
similar  manner. 
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In  all  cases  where  Naphtol  Red  O,  Victoria  Rubine  O  or  Victoria  Scarlets  are  employed, 
somewhat  less  acid  must  be  added  to  the  dyebath.  The  dyeing  operation  is  started  at  120°  F., 
and    the    bath  heated    to    the   boil,   very  slowly    in    order  to    obtain   even  results.    These 


2°/»  Naphtol  Red  O 
0,7  °/o  Orange  No.  2 
l°/o  Fast  Red  O 
20°/o  Glauber's  sail,  3°,'o  sulphuric  acid 


colours  can  not  be  used  for  shading  and  for  this  purpose  Amido  Naphtol  Red  and  Chromotrope 
RR  and  6B  are  to  be  preferred. 

Blue. 

Blue  shades  on  dress  plush  are  less  frequently  in  vogue  than  on  furniture  plush. 

Sometimes  a  very  bright  blue  is  dyed  on  dress  plush  which  is  obtained  with  Alkaline 
Blue.  The  application  of  Alkaline  Blue  however  always  entails  difficulties,  since  the  shades 
are  liable  to  turn  out  uneven  and  the  lustre  of  the  pile  is  impaired  in  the  alkaline  bath;  moreover, 
the  fastness  to  rubbing  of  Alkaline  Blue  is  not  very  satisfactory. 

Consequently,  it  is  advisable  to  dye  these  bright  shades  with  Patent  Blue  L,  N,  Y,  RB 
or  RBN.  In  this  manner  very  beautiful  shades  are  obtainable  which,  although  not  quite  equal 
in  brilliancy  to  Alkaline  Blue  shades,  are  distinguished  for  a  greater  fastness  to  rubbing  and 
better  fastness  to  light. 

On  furniture  plush,  heavier  blues  are  more  in  demand,  which  are  dyed  fastest  to  light 
with  Alizarine  Direct  Blue  EB,  E3B,  Amido  Naphtol  Red  G,  BB,  Chromotrope  RR  and  Flava- 
zine  L.    They  are  more  frequently  dyed  with  Patent  Blue  V,  Chromotrope  GB  and  Flavazine 


2"/o  Alizarine  Direct  Blue  EB 
0,1  °/0  Azo  Acid  Red  B 
0,5°/o  Flavazine  L 
10%  Glauber's  salt,  4°/o  sulphuric  acid 


S,  which  are  satisfactory  as  regards  fastness  to  light  and  just  as  fast  to  rubbing.  In  place  ot 
Patent  Blue  V,  Patent  Blue  L  or  LE  may  be  used;  Chromotrope  6B  may  be  replaced 
by  Amido  Naphtol  Red  6B  or  Azo  Acid  Magenta  G,  and  instead  of  Flavazine  S,  the  brand 
L,   or  Victoria  Yellow  cone,   or   Fast  Yellow  O  or  S  may  be  employed. 

Equally  fast  blue  shades  are  obtained  in  a  simple  manner  by  combining  Fast  Acid 
Green  BB  extra,  Naphtalene  Green  V  or  cone,  with  Chromotrope  6B  or  Amido  Naphtol  Red 
6B;  for  darkening,  small  amounts  of  Orange  G,   No.  2  or  Flavazine  S  will  be  found  suitable. 

Very  cheap  and  easily  dyed  dark  blues,  in  no  way  inferior  in  fastness  to  light  and 
rubbing  to  the  above  mentioned  combinations,  are  obtained  with  Patent  Marine  Blue  LE 
and  Victoria  Violet  4BSL.  They  may  be  used  either  in  self  shades,  or  combined  with  each 
other,  or  shaded  with  Patent  Blue  V,  Fast  Acid  Green  BB  extra,  Amido  Naphtol  Red  BB, 
Chromotrope  RR  and  Flavazine  S    or  L. 
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Still  cheaper  blues  are  obtained  with  Naphtalene  Blues;  these  shades,  however,  are  not 
so  fast  to  light  as  those  previously  mentioned,  and  as  a  great  number  of  cheap  colours  are  at 


1  °i.  Patent  Blue  V 
0,1  °/o  Amido  Naphtol  Red  BB 
0,3  °/o  Flavazine  S 
10°/o  Glauber's  salt,  3°/o  sulphuric  acid 


the   disposal  of  the   dyer,   and  the  fastness  to  light  of  upholstery  is  an  essential  point,  the 
Naphtalene  Blues  can  scarcely  be  recommended  for  these  purposes. 


Green  and  Ol  i  ve. 

Green  and  olive  shades  both  on  dress  and  on  furniture  plush,  are  best  obtained  in  a 
similar  way  to  the  blue  shades. 

The  dyeings  fastest  to  light  are  those  obtained  with  Alizarine  Direct  Blue  EB  or  E3B, 
but  Patent  Blue  V,  Fast  Acid  Green  BB  extra  or  Naphtalene  Green  V,  which  may  be 
shaded  as  required  with  Flavazine  L,  S,  Victoria  Yellow  cone.  Orange  No.  2,  G,  Amido 
Naphtol  Red  G,  BB,  and  Chromotrope  RR  are  mostly  used. 

For  very  dark  Russian  greens  and  blue-greens,  Patent  Marine  Blue  LE  in  combination 
with  Flavazine  S,  or  any  other  of  the  above   mentioned  yellow  shading  colours,   is  suitable. 

Light  olives  are  best  obtained  with  Alizarine  Direct  Blue  E3B,  Amido  Naphtol  Red  G 
and  Flavazine  L,  or  somewhat  less  fast  to  light  with  Patent  Blue  V  or  Cyanine  B  and  Amido 
Naphtol  Red  BB  and  Flavazine  S. 

All  these  combinations  equalise  well;  they  are  dyed  in  a  Sulphuric  acid  bath  at  the 
boil,  and  the  results  are  fast  to  rubbing. 


3°/o  Alizarine  Direct  Blue  E3B 
0,1 »/»  Amido  Naphtol  Red  G 
l,5°/o  Flavazine  L 
10°/o  Glauber's  salt,  3%  sulphuric  acid 


The  dyeing  of  woollen  felt. 


171 


6.  The  dyeing  of  woollen  felt. 

Felts  of  cloth-like  appearance  are  generally  obtained,  not  like  woollen  fabrics,  by 
weaving  from  yarns,  but  by  means  of  milling  loose  sheets  of  carded  woollen  material. 

These  felts  serve  for  many  purposes:  e.  g.  floor  covers,  carpets,  table  covers,  shoe 
felts,   cheap  petticoats,  tunics,  children's  coats  etc. 

They  are  manufactured  in  various  thicknesses  according  to  the  various  purposes  for 
which  they  are  intended,  by  milling  closely  together  more  or  less  layers  placed  in  a  longi- 
tudinal or  transverse  position,  one  above  the  other.  Although  the  severe  milling  process 
tends  to  strengthen  the  firmness  of  the  felts,  still  they  cannot  be  compared  as  regards 
stability  with  cloth  or  woven  fabrics;  their  application  is  therefore  generally  limited-  to 
articles  which  do  not  require  to  be  especially  firm,  or  upon  which,  on  account  of  price,  no 
great  demands  are  made  in  this  respect. 

Therefore  in  dyeing  also,  cheapness  is  the  first  essential,  whilst  fastness  to  light, 
alkali  etc.  is  of  secondary  consideration.  (Only  for  better  classes  of  decorative  felts  is 
fastness  to  light  asked  for.)  Very  firmly  milled  felts  resist  the  penetration  of  dyestuffs, 
and  as  proper  penetration  is   the  principal  requirement  next  to  cheapness,  the  best  equalising 


2°/«  Victoria  Scarlet  RR 
1  °/o  Brilliant  Crimson  O 

20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


and    penetrating   dyestuffs   have   to   be    chosen  for  dyeing;    moreover,    this    is  necessary  be- 
cause the  dyeing  operation  must  be  carried  out  quickly,  for  wet  felt,  even  more  than  dry  felt, 


3%  Brilliant  Crimson  O 
1,1  °/o  Amido  Naphtol  Red  6B 
0,06%  Patent  Blue  V 
20°/o  Glauber's  salt,  3°/o  sulphuric  acid 


is  liable  to  lose  firmness:   continued   boiling  is   apt   to    cause   softer   kinds  of  material   to   be 
drawn  out  of  shape  or  to  be  torn. 


0,05  °/o  Patent  Blue  V 
0,1  °/o  Amido  Naphtol  Red  BB 
2°/„  Orange  No.  i 
10°/o  Glauber's  salt,  4°,o  sulphuric  acid 
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For  these  reasons  woollen  felt  is  mostly  dyed  with  the  equalising  acid  colors,  the 
preference  being  given  as  a  rule  to  the  cheaper,  less  fast  products. 

After  milling,  which  is  carried  out  mostly  with  Sulphuric  acid,  more  seldom  with  soap 
and  soda,  the  felt  is  dyed  in  exactly  the  same  manner  as  woven  fabrics  by  stitching  the  two 
ends  together  and  dyeing  the  material  over  the  winch. 

The  colours  used  for  felts  are  the  same  as  are  employed  for  ladies'  dress  goods  and 
decorative  materials. 

Since  the  dyeing  operation  is  carried  out  exclusively  with  equalising  Acid  dyestuffs, 
the  application  of  which  has  been  described  on  page  149  and  following,  it  seems  unnecessary 
to  enter  more   fully   into   the  description  of  the  various  colour  combinations. 

It  is  to  be  noted  that  thick  felts  often  retain  the  acid  which  was  used  for  milling,  in 
spite   of  lengthy  rinsing,    and   in   order  to  simplify  the   dyeing  operation,   the  last  traces  of 


0,3  •/„  Patent  Blue  V 
0,7  °/o  Amido  Naphtol  Red  BB 
2°/o  Orange  No.  4 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


acid  are  not  removed.     In  this  case  the  dyeing  operation  is  commenced  without  the    addilion 
of  acid,    and    acid    only   used   to    exhaust  the  dyebaths  after  ]/2 — 1  hour's  boiling. 

In  case  colours  are  used  which  equalise  with  difficulty,  such  as  Victoria  Rubine  O  etc. 


0,15°/o  Patent  Blue  V 
0,05  °/o  Amido  Naphtol  Red  BB 
2°/o  Flavazine  S 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


it  is  advisable  to    start  the  dyebath  cold,  until  the  colour  is  sufficiently   taken  up  by   the  felt. 
Very  thick  and  closely  milled  felts,  which  have  to  be  well  dyed  through,  cannot  be  dyed  with 


0,81  "/„  Cyanine  B 

0,27  7»  Amido  Naphtol  Red  BB 

1,75  °/o  Flavazine  S 

10  °/o  Glauber's  salt,  4  °/o  sulphuric  acid 


these  colours  at  all,  and  it   is   advisable  to  employ  better  equalising  colours   such  as  Amido 
Naphtol  Red,  Chromotrope  etc. 
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0,2  °/o  Alizarine  Direct  Violet  R 
0,2  °/o  Alizarine  Direct  Blue  EB 

10°/o  Glauber's  salt,  4u/o  sulphuric  acid 


In  consequence  of  their  excellent    equalising   properties   the    Azo    Acid    Blacks   are  the 
only  blacks  which  can  be  employed  for  acid  milled  felt. 


1 "/.  Patent  Blue  V 
0,21  "/o  Amido  Naphtol  Red  BB 
0,08  °/o  Flavazine  S 
10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


For  the  production  of  cheap  well  penetrated  black  shades  Azo  Acid  Black  3BL  extra 
and  TL  extra  are  specially  suitable,  and  for  particularly  hard  felts,  the  older  brands,  Azo 
Acid  Black  B,  G  and  R. 


2,75 »/»  Naphtalene  Blue  B 

3°/o  Victoria  Violet  4BS 
0,27  °/o  Flavazine  S 

10°/o  Glauber's  salt,  4°/o  sulphuric  acid 


Specially  strong  felts  made  of  horse-hair,  cow-hair  etc.  which  are  used  for  floor  covers, 
saddle  pads,  shoe  soles  and  similar  purposes,  are  dyed  through  by  Azo  Acid  Black  better 
than  by   any   other. 


60/o  Azo  Acid  Black  TL  extra 

50°/o  Glauber's  salt,  4°,'o  sulphuric  acid 
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7.  The  dyeing  of  mixed  wool  and  silk  material. 

For  materials  consisting  of  wool  and  silk,  which  are  sometimes  used  for  gentlemen's 
suitings,  but  more  frequently  for  ladies'  dress  goods,  umbrella  materials  etc.,  the  method  of 
dyeing  varies  according  to  varying  requirements:  whether  the  silk  is  to  remain  tinted  or  to 
be  dyed  the  same  shade  as  the  wool. 

Although  both  wool  and  silk  are  animal  fibres,  and  therefore  more  closely  allied  to 
each  other  than  to  the  vegetable  fibres,  'they  vary  greatly  in  character,  the  silk  generally 
showing  a  more  pronounced  acid  character  than  the  wool. 

Consequently,  the  silk' exhibits  the  greater  affinity  for  those  colours  which  are  basic 
dyestuffs,  and  attracts  colours  less,  whose  acid  character  is  specially  pronounced;  therefore, 
when  dyeing  goods  which  contain  wool  and  silk,  the  latter  fibre  will  appear  different  in  depth 
from  the  shade  of  wool,  according  to  the  particular  class  of  colour  employed.  For  these 
materials,  an  exact  knowledge  of  the  dyeing  properties  of  the  colours  employed  is  therefore 
absolutely  necessary. 

The  selection  of  dyestuffs  depends  upon  the  effect  which  is  to  be  obtained: 

1.  The  silk  is  to  remain  undyed,  so  that  it  may  either  remain  white  after  dyeing  or 
be  tinted  up  to  another  colour  where  desirable,  when  two  coloured  effects  are  produced. 

2.  The  silk  is  to  show  the  same  depth  and  tone  of  colour  as  the  wool. 

I.  Dyestuffs  which  leave  the  silk  untinted. 

Goods  with  interwoven  cotton  or  artificial  silk  effects  are  very  largely  manufactured 
both  for  gentlemen's  suitings  and  for  ladies'  dress  goods.  The  cotton  or  artificial  silk  threads 
in  them  are  not  affected  by  the  wool  dyestuff  employed,  when  dyeing  the  material  in  the 
piece,  and  white  or  coloured  effects  are  thus  obtained  on  a  coloured  ground.  In  a  similar 
way,  though  more  seldom,  goods  are  now  manufactured  which  contain  white  silk  effect  threads. 

On  account  of  the  great  chemical  difference  between  wool  and  cotton,  the  production 
of  wool  pieces  with  undyed  cotton  effects  presents  no  special  difficulties;  (this  was  fully  des- 
cribed on  pages  114  and  149).  The  method  of  dyeing  and  the  choice  of  suitable  dyestuffs  are 
not  so  easily  determined,  however,  when  dealing  with  piece  goods  with  silk  effects,  which 
are  to  remain  uncoloured. 

When  dealing  with  materials  suitable  for  gentlemen's  suitings,  which,  according  to  their 
particular  use,  must  be  fairly  fast  to  perspiration,  water,  alkali  and  light,  several  of  the  Deve- 
loping colours  may  be  employed,  which  leave  silk  untinted  when  applied  in  the  following  manner. 

The  silk  is  least  affected  when  the  dyeing  operation  is  carried  out  with  Acetic  or 
Formic  acid,  instead  of  Sulphuric  acid  or  Tartar  substitute.  The  goods  are  entered 
into  the  hot  dyebath,  which  contains  the  necessary  dyestuff,  10°/o  Acetic  acid  and  10%  Glauber's 
salt,  and  are  allowed  to  boil  rapidly  for  about  1  hour.  They  are  then  rinsed,  and  developed 
in  a  fresh  bath  containing  the  necessary  quantity  of  Metal  Salt  and  1  °/0  Sulphuric  acid.  When 
dyeing  full  shades,  the  silk  often  becomes  slightly  coloured,  so  that  it  is  necessary  to  "clear"  it; 
after  rinsing  the  goods  well  they  are  treated  in  a  hot  soap  bath  containing  2  parts  of  soap 
per  1000;  or,  better  still,  they  are  treated  for  20 — 30  minutes  in  a  clearing  bath  containing 
30  parts  of  Acid  Hydrosulphite  per  1000,  at  a  temperature  of  60 — 100°F;  they  are  then  well 
rinsed,  and  soured  off  in  a  cold  bath  containing  a  little  Sulphuric  acid. 

Acid  Hydrosulphite  is  prepared  as  follows:  20  parts  of  Sodium  Bisulphite  70° Tw.  are 
diluted  with  180  parts  of  cold  water;  to  this  solution  are  now  added  slowly,  3  parts  of  Zinc 
dust;  the  latter  should  be  added  in  20 — 30  minutes,  stirring  continually.  After  stirring  for  15 
minutes  longer,  the  sediment  is  allowed  to  settle,  and  the  clear  solution  then  used. 

Instead  of  using  self  prepared  acid  Hydrosulphite,  any  of  the  following  brands  may  be 
used  with  equally  good  results :  Hydrosulphite  NF,  NF  cone,  AZ  or  cone,  powder.  The 
method  of  application  is  similar  to  that  employed  for  stripping  shoddy  (Vol.  II,  page  61)  with 
this  difference,  that  in  the  present  case  only  '/io  to  Vs  °f  tne  stated  quantities  are  used,  and 
the  temperature  is  kept  at  60 — 100°  F. 
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5°/„  Copper  Black  SB 

10°/o  Glauber's  salt,  10°/o  acetic  acid 

In  a  fresh  bath : 
3°/o  Copper  sulphate 
1  %  Sulphuric  acid 


In  this  manner  the  following  colours  may  be  used  for  gentlemen's  suitings : 

Mordant  Yellow  O,  Alizarine  Red  1WS,  Acid  Alizarine  Red  B,  Acid  Alizarine  Grenade  R, 


3,5  °/o  Scarlet  CR 
0,5%  Indigo  Carmine 
0,5  "/„  Flavazine  T 
10°/o  Glauber's  salt,   10°/o  acetic  acid 


Fast  Mordant  Blue  R,  B,  Chromotrope  DW,  F4B,  6B  and  8B,  all  of  which  are  developed 
with  Bichrome;  the  two  last  colours  may  be  used  in  deep  shades  for  blacks;  further,  Acid 
Alizarine  Blue  BB,  which  is  developed  with  Fluoride  of  Chrome,  and  Copper  Blue  B,  Copper 
Black  SB  and  S,  which  are  developed  with  Copper  Sulphate  and  1  °/0  Sulphuric  acid. 

Ladies'  dress  goods  with  white  silk  effects  are  dyed  with  10°/o  Glauber's  salt  and  10°/u 
Acetic  acid;  the  goods  are  entered  into  the  boiling  bath  and  boiled  for  1 — l'/a  hours. 

If  in  deeper  shades  the  silk  is  slightly  soiled,  it  can  be  cleared  in  exactly  the  same 
manner  as  was  described  for  Developing  colours.  A  mild  cleansing  process  is  the  following; 
The  goods  are  treated  at  medium  heat  in  a  bath  containing  1  part  Acetate  of  Ammonia 
per  1000.  Sometimes  a  similar  treatment  suffices  with  l3/*  ozs  of  Oxalate  of  Ammonia  per 
200  Gall  or  also  rinsing  in  water  of  140  °  F. 

In  all  cases  the  colour  must  be  dyed  rather  deeper  than  the  pattern,  in  order  to  allow 
for  loss  of  depth  in  the  cleansing  bath. 

Our  fastness  tables  in  Vol.  I  contain  particulars  as  to  the  bleeding  of  the  various  Acid 
colours  on  to  silk. 

The  best  results  are  obtained  with  the  above  process  with  Naphtol  Yellow  S,  Flavazine 
3GL,  Flavazine  T,  New  Coccine  O,  Victoria  Scarlet  3R,  4R,  5R,  6R,  Scarlet  6R,  Victoria  Rubine 


8%  Indigo  Carmine 
0,5  °/o  Azo  Acid  Carmine  B 
2,5°/o  Flavazine  T 
10°/o  Glauber's  salt,  10°/°  acetic  acid 


O,  Naphtol  Red  O,  Amaranth  O,  Azo  Acid  Red  B,  Amido  Naphtol  Red  G,  BB,  6B7c>aromotrope 
RR,   6B,   8B,  Azo  Acid  Carmine  B,  Acid  Magenta  G,  O,  B,  extra,  Acid  Violet  4RS;  3^4,  Acid 
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1  st  bath  :     1  %  Azo  Acid  Blue  B 

l°/o  Victoria  Violet  4BS 
10"/o  Glauber's  salt,  10°/o  acetic  acid 

2nd  bath:    0,3 "/o  Methylene  Green  extra  yellow  shade 
0,08  %  Auramine  O 
2°/o  Acetic  acid 


Maroon   O,  Victoria   Violet  4BL,    Azo  Acid   Blue   B,   Fast  Dark   Blue  B   extra   and  Indigo 
Carmine;  for  blacks  Copper  Black  S  and  SB,  also  Carbon  Black  3B,  B  and  BD  are  suitable. 


1st  bath:  2,5 %  Flavazine  T 

8°/0  Indigo  Carniine 
0,5  "/o  Azo  Acid  Carmine  B 

10°/o  Glauber's  salt,  10°/o  acetic  acid 

2nd  bath:  0,2 °/„  Safranine  O 
2°/u  Acetic  acid 


Sometimes  the  silk  is  dyed  in  a  second  bath,  in  order  to  obtain  two-coloured  or  "shot" 
effects.  In  this  case  the  goods  are  dyed  in  a  fresh  bath  of  80 — 85  °F.  containing  a  little  Acetic 
acid,  to  which  Basic  colours  are  added  for  the  tinting  of  the  silk.  Of  these  must  be  mentioned: 
Methylene  Yellow  H,  Auramine  cone,  Safranine,  Methylene  Violet,  Methylene  Heliotrope  O, 
Methylene  Blue,  Methylene  Green,  Rosazeine,  Janus  Yellow,  Janus  Brown,  Janus  Red  B, 
Janus  Blue,  Janus  Green  and  Janus  Black.  The  following  Acid  colours  may  also  be  used  in 
a  cold  acid  bath  for  dyeing  silk,  the  shade  of  the  wool  being  scarcely  changed:  Azo  Yellow, 
Victoria  Yellow,  Orange  No.  2,  R,  RR,  Brilliant  Croceine  R,  yellow  shade,  blue  shade,  3B, 
Alphyl  Blue  Black  O,  OK,  Fast  Blue,  Fast  Acid  Red,  Fast  Acid  Violet,  Fast  Acid  Blue,  Milling 
Blue  2R  extra,  Fast  Acid  Phloxine,  Fast  Acid  Magenta,  Acid  Rosamine,  Rosazeine,  Victoria 
Blue,  Acid  Violet  6BN,  5BF,  N,  Neutral  Blue  R,  8R,  Neutral  Violet  O,  Pure  Blue,  Light  Blue, 
Silk  Blue,  Soluble  Blue,  Patent  Blue  A,  V,  N,  RBN,  Eosine,  Erythrosine,  Phloxine,  Rose  Bengale. 

By  using  these  Acid  colours,  or  the  above  mentioned  Basic  dyestuffs,  all  kinds  of 
contrasting  shades  can  easily  be  obtained  on  mixed  wool  and  silk  material:  in  the  first  bath 
Acid  colours  are  used  which  leave  the  silk  practically  untinted,  whilst  in  the  second  bath  only 
the  silk  is  coloured. 

Two  coloured  effects  in  one  bath  can  be  obtained  by  dyeing  the  material  in  a  boiling 
bath   with   colours  which  dye  wool    and  silk  equally    deeply,   and   adding  contrasting  Acid 


0,4  °/0  Flavazine  T 
0,2°/o  Chromotrope  RR 
0,2 °/0  Victoria  Blue  B 

10°/o  Glauber's  salt,  4  "/o  sulphuric  acid 


colours  which    are   only  taken    up    by    the    wool.     The    dyeing   operation    is    carried    out    in 
the  ordinary  way  with  10%  Glauber's  salt   and  4%  Sulphuric   acid,   in   a  boiling  bath.    For 
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instance,  Fast  Acid  Violet  A2R,  Indigo  Carmine  and  Flavazine  T  will  produce  red  silk  effects 
on  a  dark  grey  wool  ground;  Acid  Violet  5BF,  Azo  Acid  Carmine  B  and  Flavazine  T  will 
give  blue  silk  effects  on  a  dark  brown  to  black  bottom. 

Clearer  two-coloured  effects  are  produced  in  a  simple  manner  in  an  acid  bath,  by  com- 
bining wool  colours  which  do  not  dye  silk,  or  tint  it  only  slightly,  with  Victoria  Blue  and 
Rosazeine.  These  dye  the  silk  exclusively  whilst  the  wool  takes  up  the  mixture  shade  pro- 
duced by  them  in  combination  with  the  other  Acid  colours,  so  that  in  this  way  clear  contrasting 
effects  can  be  obtained. 

It  is  clear,  however,  that  it  is  more  difficult  to  obtain  regular  effects  in  this  manner 
than  in  two  baths,  and  an  exact  knowledge  of  the  properties  of  each  individual  dyestuff 
regarding  their  effects  upon  silk  and  wool,  is  required;  for  this  reason  the  two  bath  process 
is  generally  applied  for  producing  shot  effects. 


2.  Colours  which  dye  wool  and  silk  the  same  depth. 

Materials  containing  wool  and  silk  dyed  to  the  same  shade  and  depth,  are  seldom  used 
for  gentlemen's  goods.     Sometimes  overcoat  material,    however,    contains   a    mixture   of  wool 


0,75"/0  Patent  Blue  L 
0,03°/o  Azo  Yellow  cone. 
0,75°/,  Fast  Acid  Violet  A2R 
1,27.  Acid  Violet  CBN 

10°/o  Glauber's  salt,  6°/o  sulphuric  acid 


and  silk,  in  order  to  enhance  the  lustre.  These  goods  are  dyed  according  to  their  quality 
either  in  the  loose  state  or  in  the  piece,  and  generally  the  Chrome  Developing  or  Mordant 
colours  will  be  applied.     (Cf.     Column  3  in  the  fastness  tables  in  Vol.  I.) 

In  one  instance,  however,  it  is  necessary  to  dye  wool  and  silk  equally  deeply  and  fast 
to  milling;  this  is  in  the  manufacture  of  shoddy  goods.  Silk  which  is  contained  in  rags  is  not 
destroyed  by  carbonisation,  and  difficulties  are  therefore  often  experienced  in  covering 
the  silk  sufficiently  deeply  and  fast  enough  to  milling.  Acid  Alizarine  Black  SE  is  specially 
suitable  for  this  purpose. 

Since  shoddy  mostly  contains  some  iron  salts,  and  these  influence  the  shade  of  Acid 
Alizarine  Black  SE  deleteriously,  it  is  advisable  to  boil  the  material  first  with  1— 2°/0  Oxalic 
acid,  and  to  exhaust  the  bath  with  Sulphuric  acid,  chroming  off  in  the  usual  manner. 

Mixed   wool    and   silk   material   for   ladies'    dress    goods   is    dyed  in  great  quantities. 

In  order  to  obtain  exactly  the  same  shade  on  both  wool  and  silk,  it  is  necessary  to  use 
strong  acid  baths.  These  are  prepared  with  the  necessary  amount  of  dyestuff,  10°/0  Glauber's 
salt  and  4 — 6°/0  Sulphuric  acid;  the  goods  are  entered  hot  and  boiled  for  1 — l'/z  hours. 


0,18°  o  Patent  Blue  L 

3°/o  Azo  Yellow  cone. 
0,54°/.  Fast  Acid  Violet  A2R 
0,12"/o  Acid  Violet  CBN 
10°/o  Glauber's  salt,  6°/o  sulphuric  acid 
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Resorcine   colours   are   dyed   without   Glauber's   salt,   with  the   addition  of  10%  Acetic 
acid;  for  Alkaline  Blues,  the  dyeing  operation  is  carried  out  initially  with  Borax  and  Soap  or 


3°/o  Patent  Blue  L 
l,5°/o  Azo  Yellow  cone. 
0,157o  Fast  Acid  Violet  A2R 

0,6  °/o  Acid  Violet  6BN 
10%  Glauber's  salt,  6°/o  sulphuric  acid 


Phosphate  of  Soda  and  Soap,  and  the  goods,  after  being  rinsed,  are  then  soured  off  in  a  fresh 
Sulphuric  acid  bath. 

Since  the  colours  favor  the  wool  fibre  at  the  boil  and  the  silk  at  a  low  temperature,  it 
is  an  easy  matter  to  carry  out  the  dyeing  operation  by  regulating  the  temperature. 

If  the  silk  appears  to  be  lighter  than  the  wool,  the  bath  is  cooled  to  140°  F.,  some  more 
dyestuff  added  if  necessary,  and  the  silk  dyed  to  pattern  at  this  temperature. 

Another  way  is,  to  dye  the  wool  to  shade  first,  then,  after  exhausting,  to  cool  the  bath 
to  140°  F.,  and  to  cover  the  silk  finally  with  Basic  dyestuffs  which,  at  this  temperature,  go  on 
to  the  silk  fibre  almost  exclusively. 

For  solid  shades  on  wool  and  silk  material,  a  number  of  colours  are  suitable;  (their 
properties  can  be  gathered  from  column  3  of  fastness  tables  in  Vol.  I).  Wool  and  silk  are 
dyed  most  suitably  to  the  same  shades  in  a  boiling  acid  bath,  by  the  following  colours: 

Chinoline  Yellow,  Azo  Yellow,  Victoria  Yellow,  Orange  No.  4,  2,  R,  RR,  Brilliant  Orange 
R,  Brilliant  Croceine,  Scarlet  B   extra,  Fast  Red   O,  Alphyl  Blue  Black,  Silk  Wool  Black  3B, 


0,S°/o  Fast  Acid  Magenta  G 
2%  Brilliant  Croceine  yellow  shade 
10  °/o  Glauber's  salt,  6"/o  sulphuric  acid 


T,  Fast  Blue,  Black  Blue,  Acid  Alizarine  Grey  G,  Fast  Acid  Red,  Fast  Acid  Violet,  Fast 
Acid  Blue,  Milling  Blue,  Acid  Rosamine,  Fast  Acid  Eosine,  Fast  Acid  Phloxine,  Fast  Acid 
Magenta,   Rosazeine,   Victoria  Blue,   Acid  Violet  6BN,   5BF,   N,   Neutral  Blue,  Neutral  Violet, 


0,l°/o  Patent  Blue  L 
0,2  "/o  Fast  Acid  Magenta  G 
0,1  %  Azo  Yellow  cone. 
10 "/o  Glauber's  salt,  6°/o  sulphuric  acid 


The  dyeing  of  mixed  wool  and  silk  material. 


179 


Pure  Blue,  Light  Blue,  Soluble  Blue,  Opal  Blue,  Silk  Blue,  Alkaline  Blue,  Alkaline  Violet 
Patent  Blue,  Indigo  Substitute,  Fast  Acid  Green,  Patent  Green,  Eosine,  Erythrosine,  Phloxine, 
Rose  Bensale. 


0,06  "A,  Patent  Blue  L 

2°/o  Fast  Acid  Magenta  G 
0,12 °/o  Azo  Yellow  cone. 
10°/o  Glauber's  salt,  6°/o  sulphuric  acid 


For   covering  the  silk    after   cooling   the  baths    the    following   are    suitable :    Methylene 
Yellow,    Auramine,    Chrysoidine,    Vesuvine,    Flavophosphine,    Azophosphine,    Magenta,    New 


0,16%  Patent  Blue  L 
0,18  "/o  Fast  Acid  Magenta  G 
10°/o  Glauber's  salt,  6°/o  sulphuric  acid 


Magenta,  Methyl  Violet,  Brilliant  Green,  Malachite    Green,  Methylene  Blue,  Methylene   Green, 
Safranine,   Methylene  Violet,  Methylene  Heliotrope. 


0,015°/o  Azo  Yellow  cone. 

10°/o  Glauber's  salt,  6°/o  sulphuric  acid 
afterwards  stoved 


By  means  of  these  colours,  all  required  shades,  from  the  most  delicate  ball-dress  and 
fancy  tints,  to  the  deepest  claret,  brown,  green  and  blue  shades,  can  be  dyed  sufficiently  fast. 
Delicate  shades  are  often  stoved  after  dyeing;  in  this  case  the  employment  of  colours  which 
do  not  stand  stoving,  such  as  Brilliant  Croceine,  and  most  of  the  above  mentioned  Basic 
colours,  is  not  possible. 

Solid  shades  on  wool-silk  material  can  also  be  obtained  in  a  simple  manner  in  a  neutral 
Glauber's  salt  bath,  by  means  of  those  Dianil  colours  which  dye  wool  and  silk  equally:  Dianil 
Pure  Yellow  HS,  Dianil  Yellow  3G,  R,  2R,  Dianil  Orange  G,  Dianil  Brown  3  GO,  R,  BD, 
Dianil  Claret  Red  B,  G,  Dianil  Red  4B,  Dianil  Blue  G,  B,  R,  2R,  4R,  Dianil  Black  CR,  N, 
E  and  T. 

These  dyestuffs  are  dyed  in  a  neutral  bath,  to  which  are  added,  according  to  depth  of 
shade,  5  —  10  parts  neutral  Glauber's  salt  per  1000.  Here  also  it  will  be  found  that  wool  is 
dyed  deeper  at  the  boil  and  that  silk  takes  up  more  colour  at  a  lower  temperature.  By 
regulating  the  temperature  easy  means  are  at  therefore  hand  for  the  production  of  satisfac- 
tory results. 
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When   dyeing  in  a  neutral  salt  bath,   the  lustre  and  handle   of  the  goods  are  slightly 
impaired.    Moreover,  since  Acid  colours  generally  produce  brighter  shades  than  Dianil  colours, 


0,1%  Fast  Acid  Magenta  G 

10n/o  Glauber's  salt,  6°/o  sulphuric  acid 
afterwards  stoved 


and  surpass  the  latter  as  regards  fastness  to  light,  the  Dianil  colours  are  only  seldom  used 
for  dyeing  solid  shades  on  wool-silk  material. 

Basic  colours  on  the  other  hand,  which,  when,  properly  applied,  produce  bright  solid 
shades  on  wool  and  silk  material,  are  also  seldom  used  as  self  shades,  since  their  fastness  to 
light  is  far  inferior  to  that  of  the  Acid  dyestuffs;  it  is  therefore  advisable  to  use  them  only 
in  small  quantities  for  shading,  as  was  stated  on  pages  178  and  179. 

The  production  of  black  on  wool  and  silk  materials  is  of  great  imporance.  For  ladies' 
dress  goods,  for  which  the  fastness  of  the  ordinary  Acid  colours  is  satisfactory  in  coloured 
effects,  Silk  Wool  Black  3B  and  T  are  especially  to  be  recommended. 

These  colours,  of  which  3B  yields  a  blue-black  and  T  a  jet-black,  are  dyed  with  the 
addition  of  10%  Glauber's  salt  and  10°/o  Acetic  acid;  the  goods  are  entered  at  120—140°  F.  and 
the  dyeing  operation  brought  to  a  finish  at  190 — 205°  F.  For  shading,  all  Acid  colours  which 
dye  wool  and  silk  equally  deeply  may  be  used.  Silk  Wool  Black  covers  wool  as  well  as 
silk,  penetrates  well,  equalises  satisfactorily,  and  is  fast  to  rubbing.  The  fastness  to  light, 
alkali  and  wearing  also  answer  the  demands  which  are  made  upon  these  goods. 


10%  Silk  Wool  Black  3B 

10%  Glauber's  salt,  10°/o  acetic  acid 


Black  is  frequently  dyed  on  Gloria  material  for  umbrella  cloths.  In  this  case  not  only 
the  bloom  of  the  shade,  but  also  fastness  to  water  is  an  essential  requirement,  and  as  Acid 
colours  are  not  satisfactory  in  this  respect,  the  fast  colours  must  be  resorted  to,  especially 
those  which  are  fast  to  water. 

On  Gloria  material  Logwood  Black  is  still  largely  used,  on  account  of  its  fastness  to 
water.  Equally  bloomy  and  equally  fast  to  water,  and  superior  as  regards  fastness  to  rubbing 
and  light,  is  a  black  obtained  with  Acid  Alizarine  Black  SN  as  follows:  The  bath  is  prepared  with  5°/0 
Acid  Alizarine  Black  SN,  1  °/0  Dianil  Green  G  and  'Mo  Dianil  Blue  G,  20°/o  Glauber's  salt 
and  2°/0  Sulphuric  acid;  the  goods  are  entered  at  85 °F.,  and  the  temperature  raised  to  the 
boil;  after  boiling  for  l\t  an  hour,  2  °/0  more  Sulphuric  acid  are  added,  and  the  shade  finally 
developed  with  the  addition  of4°/0  Fluoride  of  Chrome.  The  lake  formation  of  Acid  Alizarine 
Black  on  silk  takes  place  with  greater  difficulty  than  on  wool,  and  it  is  therefore  necessary 
to  keep  the  temperature  as  near  as  possible  to  212°  F.  and  to  boil  the  goods  well  during 
developing.     This   end   is  attained  with   greater  certainty   when   working  on  a  large  scale  by 
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adding  20—40  parts  of  Glauber's  salt   per   1000  together  with  the  Fluoride  of  Chrome,   to  the 
bath.     If  unsatisfactorily  developed,  the  silk  will  appear  redder  in  shade  than  the  wool. 


5%,  Acid  Alizarine  Black  SN 
17„  Dianil  Green  G 
0,5°/o  Dianil  Blue  G 

20°/o  Glauber's  salt,  '2X2 "/»  sulphuric  acid 


4"/0  Fluoride  of  chrome 


Blacks  obtained  in  this  manner  on  Gloria  satisfy  all  demands.  The  quality  of  the 
material  remains  unimpaired,  on  account  of  the  one  bath  dyeing  process;  the  hue  and  bloom 
of  the  black  is  equally  satisfactory  to  that  of  Logwood,  its  fastness  to  water  is  perfect,  and 
as  regards  rubbing,  it  is  even  superior  to  Logwood. 

Another  method  for  the  production  of  blacks  on  Gloria  which  are  fast  to  water,  may 
be  mentioned  here;  it  is  based  upon  the  employment  of  Diphenyl  Black  Oil  DO.  This  com- 
pound is  largely  used  in  calico  printing;  similar  to  Aniline  Black,  fast  black  shades  may  be 
obtained  with  it  by  a  process  of  oxidation  on  the  fibre.  It  is  necessary  to  prepare  three 
separate  solutions: 

Parts  by  weight. 
Solution  A. 
600  parts  Diphenyl  Black  Oil  DO  are  mixed  with 
1254      „      Acetic  acid  9°  Tw.  and  stirred  into 
1200      „      Tragacanth  thickening  (20 :  1000). 

Solution  B. 
1200  parts  Tragacanth  thickening  (20:1000)  are  mixed  with 
381       „      Hydrochloric  acid  31°  Tw. 
164      „      Chloride  of  Alumina  53°  Tw. 
253      „      Chromium  Chloride  53°  Tw. 

55      „      Copper  Sulphate  77°  Tw.  and  the  whole  diluted  with 
1100      „      Water. 

Solution  C. 
300  parts  Chlorate  of  Soda  are  mixed  with 
1900      „      Water  and 
75      „      Turpentine  added. 

Immediately  before  use,  solutions  C  and  B  are  stirred  into  A.  The  Gloria  material  can 
be  dyed  without  any  preparatory  treatment,  by  passing  through  this  padding  liquid.  In  order 
to  obtain  satisfactory  results,  it  is  necessary  to  see  that  the  cloth,  especially  the  wool  fibre, 
is  properly  wetted,  so  that  the  padding  liquid  can  penetrate  well  into  the  heart  of  the  fibres. 
Therefore,    after   wetting   the  cloth    in   boiling  water   and  squeezing   it,   it  is   passed    4   times 


Padded  with 
Diphenyl  Black  Oil  DO 

as  per  recipe  hereby 
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through  the  padding  machine.  After  this,  it  is  dried  over  drying  machines  or  in  an  oxidation 
chamber;  and  finally,  the  shade,  which  will  appear  grey  after  dyeing,  is  developed  into  a 
black  by  steaming  in  a  steam  box  for  3  minutes  to  1ji  an  hour  at  212  °  F.  The  goods  are 
then  washed  and  soaped,  and  according  to  requirements  may  be  shaded  with  Ceruleine  cone, 
Logwood  or  Fustic,  in  the  soap  bath. 

The  employment  of  Diphenyl  Black  on  Gloria  has  the  advantage  of  a  quick  and  simple 
application.  The  shade  is  jet  black,  even  when  looking  through  the  material  the  wool  is 
generally  slightly  darker  than  the  silk,  the  colour  is  fast  to  rubbing  and  water,  the  fibre  is  in 
no  way  injured  and  the  handle  satisfactory. 
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8.  The  dyeing  of  wool  and  hair  hats. 

The  dyeing  of  hats  occupies  a  special  place  among  the  various  branches  of  wool  dyeing; 
this  is  due  to  the  fact  that  the  methods  employed  in  the  manufacture  of  hats  are,  to  a  large 
extent,  widely  different  from  those  employed  in  the  production  of  other  woollen  goods.  This 
difference  necessitates,  on  the  one  hand,  a  different  method  of  dyeing;  on  the  other  hand 
entirely  different  fastness  properties  are  necessary.  Hat  dyeing  approaches  however  in 
many  respects  piece  dyeing,  and  therefore  it  may  suitably   follow  the   discussion  of  the  latter. 

According  to  the  material  employd  in  the  manufacture  of  hats,  two  kinds  of  hats  must 
be  distinguished:  wool  hats  and  hair  hats;  the  former  are  produced  from  sheep-wool,  short 
stapled  wools,  noils  (i.  e.  the  waste  product  of  worsted  spinning)  and  also  strong  German 
wools;  whilst  hair  hats  are  manufactured  from  the  hair  of  rabbits  and  hares.  On  account  of 
their  animal  origin,  the  latter  fibres  are  not  very  different  from  ordinary  wool  chemically 
but  in  their  behaviour  towards  mordants  and  dyestuffs  they  exhibit  a  somewhat  different 
character.  They  do  not  absorb  dyestuffs  easily  and  must  first  be  specially  treated,  i.  e. 
"killed",  by  means  of  Mercurous  salts,  in  order  that  they  may  satisfactorily  acquire  this  pro- 
perly; further,  for  the  production  of  a  certain  depth  of  colour  they  require  a  much  larger 
quantity  of  mordant  and  dyestuff  than  wool  requires;  this  is  due  to  their  finer  nature,  and 
their  proportionately  increased  surface  in  comparison  with  their  bulk. 

The  fastness  requirements  made  of  the  dyed  shades  vary  considerably  in  consequence 
of  ihe  different  influences  to  which  hats  are  exposed  in  practical  use,  and  also  on  account 
of  the  different  processes  of  manufacture  for  wool  and  hair  hats.  Before  going  on  to  describe 
the  methods  of  dyeing,  we  will  briefly  describe  some  of  the  characteristic  features  of  hat 
manufacture,  in  order  to  form  an  idea  of  the  influences  which  come  into  play  during  the 
various  operations.  We  can  also  discuss  the  mistakes  which  are  apt  to  occur  and  to  impede 
the  dyeing  process.  Again,  in  consequence  of  the  fact,  that  according  to  the  method  of 
manufacture,  the  dyeing  of  the  material  takes  place  either  in  the  loose  state,  or  in  the  pre- 
paratory condition  as  "webs",  or  finally,  as  hat  bodies,  which  have  only  to  undergo  the  final 
finishing  operation,  the  fastness  requirements  vary  very  considerably,  and  a  knowledge  of 
the  whole  process  of  manufacture  is  necessary  in   order  to  select  the  most  suitable  dyestuffs. 

1.  General  remarks  on  Hat  manufacture. 

Instead  of  hair,  which  was  formerly  almost  exclusively  employed  in  hat  manufacture, 
wool  is  now  employed  in  ever  increasing  quantities  on  account  of  its  cheaper  price  and 
the  improved  methods  of  manufacture. 

As  is  the  case  for  all  woollen  goods,  so  also  in  the  employment  of  wool  for  the  manu- 
facture of  hats,  the  thorough  cleansing  of  the  material  is  the  first  requirement;  this  is  essential 
not  only  for  the  production  of  saleable  shades,  but  for  satisfactory  results  generally.  A  good 
wool-wash  is,  if  anything,  even  more  necessary  for  the  manufacture  of  hats  since  the 
alternate  treatment  with  acids  and  alkalies  tends  to  fix  any  existing  impurities  more  firmly 
and  furthermore,  any  unevenness  or  spots  would  show  up  much  more  plainly  on  the  smooth 
surface  of  the  hats,  than  on  figured  fabrics.  If  therefore  the  wool  is  dyed  in  the  loose  state, 
the  greatest  care  must  be  taken  to  get  rid  of  all  grease,  oil,  lime  soap  etc  before  the  dyeing 
operation  is  proceeded  with. 

After  dyeing  the  wool  in  its  loose  state,  it  is  carded  on  special  machines  and  then  the 
rough  hat  shapes  are  produced.  These  shapes  are  initially  loose  textures  of  wool,  and  are 
called  "webs";  they  are  formed  by  winding  broad  ribbons  of  carded  wool  in  soft  layers  on- 
to double -cone -shaped  spindles  in  such  a  way  that  they  cross  each  other  diagonally,  and 
finally  cover  up  these  cones  entirely.  By  cutting  this  web  in  the  middle,  two  separate  hoods 
—  similar  in  shape  to  sugar  loaves— are  obtained. 

In  order  to  facilitate  the  carding  process,  a  lubricant  must  be  added  to  the  wool.  Since, 
however,  the  subsequent  milling  process  is  nowadays  generally  carried  out  in  an  acid  solution, 
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fat  or  oils  are  to  be  avoided,  and  glycerine  or  water  is  used.  Glycerine  may  be  easily 
removed  from  the  wool  again,  but  even  if  slight  traces  are  left  in  the  fibre,  no  difficulties  will 
be  encountered  when  treating  the  goods  in  an  acid  milling  solution.  Only  to  better  class 
wool  hats  is  the  alkaline  milling  process  still  applied,  in  which  case  fatty  or  oily  sub- 
stances may  be  employed  as  lubricants;  but  even  here  only  saponifiable  substances  ought  to 
be  used.  Oleine  and  Olive  Oil  are  suitable,  whilst  fats  and  oils  which  saponify  with  difficulty  only, 
or  unsaponifiable  substances  such  are  paraffin  etc.  ought  to  be  considered  even  more  unsuitable 
for  hat  manufacturing  than  they  are  for  any  other  branch  of  the  wool  manufacturing  industry. 

The  carding  process  is  immediately  followed  by  the  felting  process,  where  the  loose 
webs  are  subjected  to  the  influence  of  steam.  At  this  stage  impurities  will  scarcely  become 
apparent,  and  in  any  case  they  could  not  now  be  removed. 

It  is  however,  very  different  in  the  following  operations  of  bumping,  carbonising  and 
milling,  which  are  nowadays  almost  exclusively  carried  out  by  means  of  Sulphuric  acid.  If 
the  webs  still  contain  some  grease,  oil  or  unsaponifiable  ingredients,  left  in  them  from  the 
carding  processes  or  as  a  result  of  bad  wool  washing,  these  will  be  split  up  under  the 
influence  of  acid :  free  fatty  acids  are  formed  which,  being  insoluble  in  water,  become  "burnt 
in"  during  the  carbonising  under  the  influence  of  heat  and  acid;  the  milling  process  also  tends 
to  fix  this  fatty  acid,  and  it  then  becomes  almost  impossible  to  remove  it.  If  this  is  the  case, 
the  hat  bodies  show  later  (generally  after  dyeing)  spots  and  patchy  brims;  they  are  then  of 
no  use  for  coloured  hats,  and  must  be  used  up  for  blacks. 

It  therefore  Glycerine  has  not  been  employed  as  lubricant,  these  drawbacks  can  only 
be  obviated  by  completly  removing  any  oil  or  fat  from  the  wool  before  the  bumping  with 
acid  (3°Tw.  Sulphuric  acid)  begins.  For  this  purpose,  greasy  webs  are  first  treated  with 
Ammonia  or  Soda  until  all  impurities  are  saponified;  they  are  then  well  washed  and  after- 
wards further  treated  with  acid  in  the  usual  manner.  In  cases  where  soap  is  used  for  milling, 
it  is  desirable  to  add  a  little  alkali  at  the  commencement  of  the  bumping  process;  in  this  case 
the  goods  need  not  be  so  thoroughly  rinsed  before  milling. 

Carbonising,  which  is  generally  carried  out  between  the  operations  of  bumping  and 
milling,  if  the  bodies  are  bumped  with  acid  and  then  acid  milled,  and  which  must  be  effected 
between  these  operation  in  case  the  goods  are  to  be  milled  with  alkali,  has  for  its  object  the 
removal  of  all  vegetable  matters  from  the  wool  fibre.  The  carbonising  consists  of  a  treatment 
with  Sulphuric  acid  of  6 — 8°Tw.  If  the  bumping  is  carried  out  by  means  of  alkali,  the  material 
must  be  thoroughly  well  washed  before  carbonising,  to  free  it  from  soap,  as,  otherwise,  the 
above  mentioned  defects  will  become  apparent.  During  the  carbonising  process  itself,  unsatis- 
factory results  may  be  produced  if  the  goods  are  not  worked  sufficiently  in  the  Sulphuric  acid 
bath  or  if  they  are  unevenly  wetted  in  the  carbonising  liquid;  this  causes  the  material  to  take 
up  the  dyestuff  more  freely  in  some  places  than  in  others.  These  defects  appear  in  the  form 
of  light  spots  with  dark  rims  and  sometimes  streaks.  When  hat  bodies  are  to  be  milled  with 
soap  after  carbonising,  they  must  first  be  carefully  rinsed  in  water  and  the  acid  finally  neu- 
tralised with  a  dilute  soda  solution.  When,  however,  the  acid  milling  process  is  resorted  to 
no  neutralising  is  required  before  milling. 

After  carbonising  and  milling,  the  felts  are  neutralised.  This  is  generally  carried  out 
by  washing  them  in  water,  but  if  the  material  has  been  milled  with  acid,  a  little  Ammonia 
is  also  added,  for  in  case  any  acid  is  left  in  the  goods,  the  colours  will  penetrate  badly,  and 
therefore  difficulties  will  be  experienced  in  decatising. 

Next  follow  the  polishing  and  steaming  operations,  which  prepare  the  hoods  finally 
for  dyeing.  In  polishing  defects  might  occur  if  the  hoods  are  treated  unevenly,  and  in  steam- 
ing faults  might  become  apparent  which  are  initially  accounted  for  by  insufficient  neutralisation 
of  the  material,  but  which  are  accentuated  by  the  steam  making  the  felts  hard  and  disagreeable 
to  handle.    This  fault  becomes  especially  noticeable  if  the  amount  of  steam  is  insufficient. 

After  steaming,  the  hoods  are  dyed,  except  of  course  in  those  cases  where  dyed  material 
has  been  employed,  or  where  the  hat  bodies  are  to  be  dyed  after  stiffening  (black  and  dark 
coloured   hats   for   men's   wear).     The   particulars  of  dyeing   are  fully  described  on  page  187. 
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After  dyeing,  the  bodies  are  well  rinsed  and  dried.  Then  follows  the  stiffening  process:  for 
hard  hats  the  entire  body,  for  soft  hats  only  the  brims  are  treated  with  hot  shellac  solution. 
The  surplus  of  stiffening  on  the  surface  is  removed  with  hot  soda.  —  Acid  milled  hat  bodies 
must  always  be  freed  most  carefully  from  any  traces  of  acid,  as  these  would  destroy 
the  stiffening.  Moreover,  since  nowadays  almost  always  the  dyeing  precedes  the  stiffening, 
such  colours  must  be  employed  as  will  withstand  the  treatment  with  Soda  without  change  of 
shade  and  without  bleeding. 

Finally,  the  bodies  are  shaped,  sand-papered  and  decatised.  All  these  operations  corre- 
spond to  the  finishing  processes  of  cloth;  they  are  to  be  considered  more  as  mechanical  than 
as  chemical  treatments  and  therefore  exercise  little  influence  upon  the  dyed  shade.  However, 
it  often  happens  that  these  finishing  operations  bring  out  clearly  and  unmistakably  defects 
which  were  really  caused  in  the  preparatory  treatments  of  the  material:  unevenness,  poor 
penetration,  specky  brims,  Unevenness  will  be  particularly  noticeable  after  the  shaping  and 
forming  of  the  hat,  and  faults  of  penetration  are  easily  recognised  by  lighter  and  darker 
places,  for  where  the  colour  has  only  penetrated  superficially,  the  hats  are  liable  to  let  the 
ground  colour  of  the  material  show  through  more,  than  in  the  places  where  the  colour  has 
sunk  deeply  into  the  hat  body. 

However,  although  all  preparatory  processes  have  been  carried  out  with  stren- 
uous care,  wool  hats  can  still  be  defective  in  appearance  if,  for  the  manufacture  of  the 
hats,  various  kinds  of  wools  have  been  used,  which  either  felt  or  dye  differently,  and  thus 
cause  the  results  to  be  faulty.  This  defect  will,  however,  usually  be  noticed  in  milling  when 
the  bodies  will  mill  badly,  appear  rough,  and  produce  a  lot  of  waste. 

Ladies'  hats  are  manufactured  in  almost  exactly  the  same  manner  as  men's  hats,  only 
the  preparatory  processes  are  less  severe.  After  bumping,  they  are  slightly  milled,  carbonised 
and  polished,  and  finally,  without  undergoing  any  steaming,  dyed  and  finished  like  men's  hats. 
The  shaping  of  ladies'  hats  depends  of  course  on  the  fashion.  As  they  are  generally  stiffened 
in  order  to  keep  their  shape  —  which  in  this  case  is  done  in  special  factories,  not  by  the 
dyer  —  the  dyestuffs  for  ladies'  hat  bodies  must  be  chosen  in  consideration  of  the  fact  that 
they  may  have  to  withstand  alkaline  stiffening  solutions. 

Hair  hats  are  also  manufactured  in  a  similar  manner  to  wool  felt  hats,  with  this  difference 
however,  that  the  hair,  after  being  "killed"  with  Mercury  salts,  is  used  without  any  washing 
process,  which  would  tend  to  felt  the  material  too  much.  The  loose  rough  shapes  are  not 
obtained  by  producing  loosely  connected  ribbons  (webs)  which  are  wound  on  to  the  double 
cones,  but  by  blowing  the  hair,  or  sucking  it  on  to  a  wire  frame  (resembling  a  bee-hive  in 
shape)  whilst  spraying  water  constantly  over  it.  The  loose  texture  thus  obtained,  is  then 
bumped  with  acid,  milled,  polished,  steamed  and  finished  as  described  for  wool  hats.  Hair 
hats,  with  the  exception  of  black  hats,  which  are  dyed  in  the  body,  are  almost  invariably  dyed 
in  the  loose  state  or  in  the  web,  but  in  this  case,  on  account  of  the  sensitiveness  of  the  material, 
mechanical  appliances  are  resorted  to.  Moreover,  the  hair  is  so  much. more  expensive  than 
wool,  that  it  is  advisable  to  use  the  fastest  colours  for  dyeing;  when  employing  Chrome  De- 
veloping colours  a  surplus  of  Chrome  ought  to  be  avoided,  because  this  tends  to  make  the 
hair  hard  and  affects  the  milling  process.  Black  hair  hats  which  are  generally  dyed  in  the 
form  of  milled  bodies,  are  mostly  stiffened  before  the  dyeing  process. 

Rough  hats  are  manufactured  like  smooth  hats;  the  nap  or  pile  is  raised  in  this  case 
by  special  machinery,  in  the  same  manner  as  ladies'  hats  made  of  wool. 

2.  The  Dyeing  of  Loose  Wool  and  Hair. 

Wool  and  hair  are  dyed  mostly  in  the  loose  state  when  intended  for  plain  coloured  hats; 
sometimes,  however,  they  are  also  ernplo)'ed  for  melange  shades,  in  which  case  the  soap 
milling  process  is  resorted  to,  and  the  carbonising  process  dispensed  with. 

Since  the  colours  dyed  on  loose  material  have  to  withstand  various  operations  during 
the  process  of  manufacture,  (viz :  milling,  carbonising  and  steaming,  also  alkali  where  the 
stiffened  hats  are  concerned)  without  changing   their  shade    or   bleeding,  great  attention  must 
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be  paid  to  the  proper  selection  of  suitable  dyestuffs.  In  the  first  place,  the  Chrome  Developing 
colours  will  have  to  be  considered  because  they  form  lakes  in  an  acid  bath,  and  therefore 
warrant  a  greater  resistance  against  acid  milling  than  the  Alizarine  or  Mordant  colours.  Moreover, 
the  one  bath  process  is  much  quicker,  and  safeguards  the  material  against  over-felting,  so 
that,  for  these  reasons,  the  Chrome  Developing  colours  are  almost  exclusively  employed. 
Mordant  colours  are  more  rarely  used,  and  in  a  few  instances  —  for  very  bright  shades  —  Acid 
colours,  which  are  fast  to  acids  and  milling,  come  into  consideration.  Of  these  we  mention 
Milling  Yellow  O,  Milling  Scarlet  4R  cone,  and  Dianil  Fast  Red  PH,  whilst  the  equalising 
dyestuffs,  Milling  Blue  2R  extra,  Patent  Blue  A,  Fast  Acid  Violet  etc.  may  be  employed 
as  auxiliaries  for  shading. 

Loose  wool  and  hair  are  dyed  with  Chrome  Developing  colours  exactly  as  was  described 
in  Vol.  II,  pages  13 — 16  for  loose  wool.  The  most  suitable  dyestuffs  are:  Acid  Alizarine  Black 
SN,  SNT,  Acid  Alizarine  Brown  B,  BB,  Acid  Alizarine  Grenade  R,  Fast  Mordant  Blue  R,  B, 
Acid  Alizarine  Blue  Black  3  B,  Acid  Alizarine  Grey  G,  Chromogene  I  and  Mordant  Yellow  O; 
mixed  in  the  proper  proportions,  these  colours  can  be  used  for  the  production  of  Black, 
Tobacco,  Drab,  Nutria,  Light  Grey,  Dark  Grey  and  Silver  shades. 

As  already  stated,  hair  tends  to  felt  most  readily  in  dyeing,  therefore  special  precautions 
are  necessary:  mechanical  appliances  are  used  and  the  goods  never  actually  boiled,  but  the 
dyeing  operation  carried  out  just  below  boiling  point.  On  the  other  hand,  and  in  order  to 
preserve  the  felting  capacity  of  the  material  as  far  as  possible  for  the  milling  process,  the 
amounts  of  chrome  are  reduced   to   a  minimum. 

Regarding  the  amounts  of  dyestuff  necessary,  it  must  be  pointed  out  that  hair,  according 
to  its  finer  or  coarser  structure,  requires  50 — 100  °/0  more  dyestuff  than  wool. 

The  dyeing  to  pattern  of  wool  and  hair  is  carried  out  in  exactly  the  same  manner  as 
will  be  described  in  the  next  chapter,  which  deals  with  the  dyeing  of  webs. 

3.  The  Dyeing  of  Webs. 
The  dyeing   of  webs,    i.  e.  loose   textures   which    represent   only   half  milled  unformed 
felt,   has   advantages   which   make   this  process   preferable   to   dyeing   the    ready   hat  bodies. 


0,15  °/o  Acid  Alizarine  Grey  G 
0,05  °/o  Orange  No.  2 
0,015°/o  Patent  Blue  A 
0,045  °|«  Acid  Violet  5BF 

15%  Glauber's  salt,  ],5°/o  borax 
4°/o  Formic  acid    - 


The  shades  turn  out  much  more  even  and  the  colours  penetrate  better,  which  is  espec- 
ially noticeable  in  light  and  medium  shades;  moreover,  time  is  saved  because  the  webs  have 
only  once  to  undergo  the  various  treatments  of  forming,  pressing^  and  steaming. 

The  dyestuffs  suitable  for  dyeing  webs  are  those  mentioned  in  Vol.  II  page  16,  as 
suitable  for  loose  material,  since  they  have  to  stand  acid  milling  and  steaming  etc.  to  the 
same  extent  as  colours  which  are  used  for  loose  material. 

The  webs  are  first  carbonised  and  therefore  they  generally  contain  a  lot  of  acid,  which 
would  cau§e  uneven  results  in  dyeing.  For  this  reason  the  webs  are  treated  before  dyeing, 
with  10-20%  Glauber's  salt  at  the  boil  and  then  dyed  in  a  fresh  bath  with  20%  Glaubers  salt 
and  without  any  addition  of  acid ;  sometimes  even  Borax  or  Soda  (up  to  1  %)  is  added  to  this  bath. 
The  goods  are  entered  at  104.  °F,  the  temperature  raised  in  1  hour  to  near  boiling  point,  and  the 
dyeing  operation  continued  at  this  temperature  for  %  an  hour.  If  the  dyebath  is  not  exhausted, 
1—2%  Sulphuric  acid  are  added,  and  boiling  continued  for  another  half  hour.    Before  chroming, 
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the  temperature  is  lowered  to  160  °  F.  but  it  is  afterwards  again  raised  to  the  boil,  and  the 
material  worked  for  '/a  an  hour  near  boiling  point.  Regarding  the  dyeing  to  shade,  it  must 
be  borne  in  mind  that  webs  are  generally  dyed  darker  than  the  pattern,  because  the  finishing 
processes  tend  to  make  the  shade  lighter,  which  is  not  to  be  considered  due  to  any  loss  of 
depth,  but  is  to  be  explained  by  the  changed  physical  condition.  Whilst  the  webs  represent 
a  very  loose  texture  which  allows  the  light  rays  to  penetrate  easily  into  the  interior,  the 
finished  hat  resists  the  light  rays  much  better,  because  its  pores  are  closed  by  the  milling, 
polishing  and  sand-papering  processes.  Sand-papering  tends  to  split  up  the  individual  hairs 
and  produces  a  shiny  surface;  on  the  other  hand,  the  fine  dust  is  apt  to  get  right  into  the 
pores  of  the  hat,  and  thus  assists  in  reflecting  the  light  rays.  For  these  reasons,  the  ready  hat 
appears  to  be  lighter  than  the  original  web. 

As  to  how  far  this  seeming  change  of  depth  is  to  be  taken  into  consideration  when  matching 
is  to  be  seen  from  our  illustrations,  which  contain  both  patterns  of  the  finished  hat  and  the 
original  web.     That  the  lighter    colour   of  the   hat  is   to    be   looked  upon    as  a  physical,    i.  e. 


l,35°/o  Acid  Alizarine  Brown  B 
0,75  7o  Chromogene  I 
0,3°;.,  Mordant  Yellow  O 
0,06  °;«  Patent  Blue  A 
15%  Glauber's  salt 

2°/o  Sulphuric  acid 


Bichromate  of  potash 


optical  effect,  is  to  be  found  when  comparing  the  depth  of  the  web  and  that  of  the  dyed  hat 
overhand;  both  will  then  appear  to  be  equally  deeply  dyed. 

Webs  which  are  intended  for  ladies'  wool  hats  are  often  dyed  with  Acid  colours. 
For  Drab,  Brown,  Tobacco  shades  etc.  Cyanine  B,  Patent  Blue  V,  Acid  Violet  5BF, 
Amido  Naphtol  Red  BB,  6B,  Orange  No.  2,  4  and  Flavazine  S  are  used;  for  black,  which 
is  not  often  dyed  in  this  state,  Amido  Naphtol  Black  4B  or  Carbon  Black  BD;  for  red  Vic- 
toria Scarlet  and  Naphtol  Red  O  are  employed.  The  dyeing  operation  begins,  according  to 
the  amount  of  acid  present  in  the  web,  for  all  colours  which  equalise  with  difficulty  such  as 
Naphtol  Red  and  Black,  in  a  neutral  bath  which  contains  10  —  20°,'o  Glauber's  salt;  for  colours 
which  equalise  well,  the  bath  is  prepared  with  10%  Glauber's  salt  and  2°/0  Sulphuric  acid, 
the  goods  are  entered  at  104 — 120 °  C.  and  the  liquid  heated  in  half  an  hour  to  the  boil;  then, 
if  necessary,  1 — 2  °/0  Sulphuric  acid  are  added,  and  the  dyeing  operation  finished  in  another 
half  hour. 

The  colours  for  ladies'  hats  are  as  much  dependent  on  fashion  as  those  for  dress  goods, 
and  in  order  to  avoid  repetitions,  we  beg  to  refer  to  our  remarks  on  the  dyeing  of  better 
class  ladies'  dress  materials,  pages  126—165. 

Finally  attention  must  once  more  be  drawn  to  the  fact  that  colours  which  are  to  be 
used  for  ladies'  hats  have  to  stand  alkali,  because  the  shapes  of  ladies'  hats  are  dependent 
on  the  fashion  still  more  than  the  colours,  and  therefore  the  bodies  are  almost  invariably 
stiffened  with  alkaline  stiffening  ingredients.  This  process  is,  moreover,  often  carried  out  in 
special  factories,  where  ffce  properties  of  the  dyestuffs  cannot  be  taken  into  consideration. 

4.  The  Dyeing  of  Hat  Bodies. 

In  the  manufacture  of  wool  hats,  the  hat  bodies  are  much  more  often  dyed  after  milling, 
than  is  the  case  with  hair  hats.  This  process  ensures  the  dyeing  to  pattern,  because  the 
bodies  have  to  undergo  very  few  treatments  after  dyeing,  and  these  have  mostly  no  noticeable 
effect  upon  the  colour.  Finally,  the  hat  bodies  can  be  dyed  considerably  cheaper,  because 
after  stiffening,  it  is  scarcely  ever  possible,  nor  is  it  necessary,  to  dye  them  right  through. 
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The  requirements  as  to  fastness  etc.  vary  according  to  the  purpose  which  the  hats  are 
to  serve,  viz :  whether  they  are  intended  for  men's  or  ladies'  hats,  therefore  the  selection  of 
dyestuffs  and  also  the  method  of  application  depends  on  this;  (we  shall  discuss  the  dyeing  of 
men's  hat  bodies  and  then  that  of  ladies'  hats). 

In  practical  use,  men's  hats,  whether  they  are  manufactured  from  hair  or  from  wool, 
have  to  stand  very  severe  tests.  In  the  first  place  they  must  be  very  fast  to  light,  and  only 
cheap  qualities  —  mostly  soft  wool  felt  hats  —  are  sometimes  dyed  with  colours  of  inferior 
fastness  to  light.  Further,  hat  bodies  have  to  stand  severe  pressing  and  decatising  in  finishing; 
they  are  also  stiffened  and  treated  with  soda  solution,  and  therefore  only  the  fastest  colours, 
which  will  withstand  all  these  operations,  can  be  taken  into  consideration,  i.  e.  Chrome 
Developing  and  Mordant  colours. 

Penetration  is  seldom  necessary  for  stiff  hats  for  men,  because  the  brims  are  generally 
bound  with  braid;  moreover,  it  would  be  almost  impossible  to  dye  hats  thoroughly  through 
after  stiffening  and  a  severe  milling.  Soft  wool  and  hair  hats  which  are  not  always  bound,  on  the 
other  hand,  must  be  thoroughly  dyed  through,  and  this  is  obtained  by  boiling  them  slowly, 
using  initially  as  little  acid  as  possible. 

Mordant  colours  are  sometimes  used  for  woollen  hat  bodies  of,  cheaper  quality,  if  the 
material  used  in  their  manufacture  was  not  homogeneous.  In  this  case  more  even  results 
are  obtained  on  a  Chrome  Mordant;  furthermore  the  mordant  acts  as  a  cleanser  if  the  wools 
are  not  perfectly  scoured.  Since  most  Chrome  Developing  colours  also  dye  on  a  mordant, 
they  are  often  combined  with  Mordant  colours  in  this  way,  that  for  dark  shades  the  mordant 
bath  is  prepared  with  4°/0  Bichrome  and  3°/0  Tartar;  for  light  shades  with  3— 2,/2°/o  Bichrome 
and  27s— 2  "/o  Tartar.   The  well  wetted  hat  bodies  are  entered  at  140°  F.  and  the  bath  heated  up  in 


1,1  °/o  Acid  Alizarine  Grey  G 
0,1  %  Acid  Alizarine  Red  G 
0,02 "/»  Patent  Blue  A 
20°/o  Glauber's  salt,  4°/o  acetic  acid 
2°/o  Sulphuric  acid 


0,75  °/o  Bichromate  of  potash 


half  an  hour  to  the  boil.  After  boiling  for  74  °f  an  hour,  the  bodies  are  turned  inside  out 
and  boiled  for  another  1 — P/*  hours  (if  required,  they  are,  in  between,  turned  again);  after 
rinsing,  they  are  then  dyed  in  a  fresh  bath.  This  contains  the  required  amount  of  dyestuff; 
the  material  is  entered  at  86  —  104°  F.,  the  bath  heated  slowly  (within.  1  hour)  to  the  boil  and 
boiling  continued  for  1 — 17a  hours,  during  which  time  the  bodies  are  again  turned;  the  dye- 
baths  are  exhausted  with  the  addition  of  2-3°/o  Acetic  acid.  If  Chrome  Developing  colours 
are  used,  they  are  generally  fixed,  after  boiling  for  1  hour,  by  adding  according  to  depth  of 
shade  7s — 272 °/o  Bichrome,  first  cooling  the  bath  slowly,  and  afterwards  raising  the  temper- 
ature to  the  boil  and  boiling  for  72 — "U  of  an  hour. 

The  Chrome  Developing  Colours  are  used  for  dyeing  men's  hats  to  a  much  larger 
extent  than  Mordant  Colours.  The  dyeing  in  one  bath,  the  shorter  process  and  a  better 
penetration  all  speak  in  favor  of  these  colours,  which  are  moreover  considerably  faster  to 
rubbing  when  properly  fixed  than  are  the  Mordant  colours. 

Most  suitable  for  the  production  of  Tobacco,  Brown,  Nutria,  Grey,  Drab  etc.  are;  Acid 
Alizarine  Brown  B,  BB,  Chromogene  I,  Acid  Alizarine  Grenade  R,  Acid  Alizarine  Red  G, 
Acid  Alizarine  Violet  N,  Fast  Mordant  Blue  B,  Acid  Alizarine  Grey  G  and  Mordant  Yellow 
O;  for  shading,  Patent  Blue  A,  Fast  Acid  Violet  A2R,  Milling  Blue  2R  extra,  Victoria 
Yellow  cone,  and  Flavazine  S  may  be  used. 

The  bodies  are  first  boiled  with  the  addition  of  some  Glauber's  salt,  then  the  dyebath  prepa- 
red with  the  necessary  amounts  of  dyestuff,  the  goods  entered  at  104°  F.  with  their  face  turned 
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0,9 °/u  Acid  Alizarine  Brown  BB 
0,3  °/o  Acid  Alizarine  Red  G 
1,8 "/a  Mordant  Yellow  O 
0,08"/.  Patent  Blue  A 
20°/n  Glauber's  salt,  3°/o  sulphuric  acid 

2,5%,  Bichromate  of  potash 


inwards,  handled  for  '/j  of  an  hour  without  steam,  and  then  the  bath  heated  within  3/<  of  an  hour 
to  the  boil.  If  a  pattern  shows  that  both  sides  are  dyed  equally  deeply,  the  bath  is  cooled 
to  140 — 160°  F.,  and  in  two  portions  2°/0  Sulphuric  acid  or  Tartar  Substitute  added;  if  the  right 
side,  which  is  turned  inwards,  is  slightly  lighter  before  adding  the  acid  than  the  wrong  side, 
the  bodies  are  turned,  and  then  Sulphuric  acid  added.  After  adding  the  second  portion  of 
acid,  the  bodies  are  boiled  for  '^  of  an  hour,  then  the  bath  cooled  to  160°  F.  and  1/2~40/0  ol 
Bichrome  added,  and  the  goods  worked  for  an  hour,  until  the  shade  is  properly  developed. 
After  dyeing  they  are  well  rinsed. 

The  most  important  colour  for  men's  hats  is  black,  which  is  best  obtained,  according 
to  requirements,  with  Acid  Alizarine  Black  SN,  SNT,  R,  SB,  3B  extra  and  T  for  stiffened  hats; 
or  with  Amido  Naphtol  Black  4B,  4B  extra,  Carbon  Black  3B,  B  and  BD  for  soft  hats. 

Blacks,  on  bodies  which  are  to  be  stiffened  after  dyeing,  and  which  therefore  have  to 
stand  the  treatment  with  Soda,  are  best  dyed  with  Acid  Alizarine  Black  SN  and  SNT,  which 
can  be  shaded  with  Acid  Alizarine  Brown  B  or  BB,  Mordant  Yellow  O  and  a  little  Patent 
Blue  A.  The  bodies  are,  in  this  case,  first  neutralised  in  boiling  water,  to  which  some 
Ammonia  or  Bicarbonate  of  Soda  has  been  added.  The  dyeing  operation  begins  at  104°  F. 
in  a  bath  to  which  only  dyestuff  has  been  added,  and  is  carried  out  in  exactly  the  same 
manner  as  described  above.  The  black  thus  obtained  is  very  fast  to  light  and  rubbing  and 
withstands  the  soda   treatment,  when  it  neither  changes  its  shade  nor  bleeds  into  the  soda  bath. 

For  the  same  purposes  Acid  Alizarine  Black  R,  3B,  3B  extra  and  T  may  serve,  which 
also  withstand  the  treatment  with  Soda  without  change  of  shade,  and  which  are,  on  account 
of  their  excellent  penetration,  especially  suitable  for  the  dyeing  of  stiffened  hair  hats;  the 
shellac  offers  great  resistance  to  the  penetration  of  any  dyestuff,  and  consequently  the  most 
soluble  and  best  penetrating  dyestuffs  have  to  be  employed,  in  order  to  get  the  colour  well 
into  the  fibres. 

Acid  Alizarine  Black  R,  3B,  3B  extra  and  T  answer  these  requirements  best  of  all; 
moreover,  they  are  very  fast  to  light,  decatising  and  ironing,  and  yield  full,  bloomy  blacks, 
approaching  in  shade  the  Logwood  Blacks. 

For  the  production  of  a  good  ordinary  black,  the  milled  hair  hat  bodies  are  dyed  with 
12-157o  Acid  Alizarine  Black  R,  2%  Mordant  Yellow  O  and  0,3%  Patent  Blue  A;  for  stiffened 
hats  about  2/3  of  these  quantities  will  suffice. 


6°/„  Amido  Naphtol  Black  4B 
0,45°/o  Victoria  Yellow  cone. 
0,2°/„  Acid  Green  cone. 
15°/o  Glauber's  salt.  4°/o  sulphuric  acid 


The   dyebath   is   prepared  with   the   colour  solution,  the   bodies  entered  at  120°  F.,    the 
temperature  slowly  raised  to  the  boil  and  the  goods  boiled  until  the  cross-cut  shows  sufficient 
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3,157o  Victoria  Violet  4BS 
2,2c/«  Naphtalene  Blue  B 
0,U°/(,  Flavazine  S 
25°/o  Glauber's  salt,  2  "/o  sulphuric  acid 
2%>  Sulphuric  acid 


penetration;  this  is  brought  about  in  1l-2—  3/i  of  an  hour.  Then  4%  Sulphuric  acid,  diluted 
with  water,  are  added  in  2 — 3  portions  and  the  bath  boiled  until  the  colour  is  exhausted. 
After  1jt  an  hour,  the  necessary  amount  of  Bichrome  is  added,  and  boiling  continued  for 
another  '/a  hour. 

For  shading,  Acid  Alizarine  Brown  BB,  Acid  Alizarine  Grenade  R  and  Mordant  Yellow 
O  are  used,  whilst  after  chroming,  Patent  Blue  A,  Fast  Acid  Violet  A2R,  Orange  No.  2  and 
Flavazine  S  are  employed  for  dyeing  to  pattern. 

A  cheaper  black  is  obtained  on  men's  hat  bodies  by  means  of  the  various  brands  of 
Amido  Naphtol  Black  and  Carbon  Black;  although  not  quite  as  fast  to  light  and  decatising  as 
Acid  Alizarine  Blacks,  they  are  quite  satisfactory  for  soft  wool  and  hair  hats;  Amido  Naphtol 
Black  4B'and  6  B  on  the  one  hand,  and  Carbon  Black  BD  on  the  other  hand,  are  especially 
suitable  for  these  purposes.  They  are  shaded,  according  to  requirements,  with  Acid  Green 
cone,  Victoria  Rubine  O,  Orange  No.  2,  Fast  Yellow  O  and  Victoria  Yellow  cone.  The  bodies 
are  dyed  in  a  bath  containing  the  necessary  dyestuff  and  20%  Glauber's  salt;  then,  after  the 
colour  has  penetrated  sufficiently  into  the  felt,  2  —  4%  Sulphuric  acid  or  Tartar  Substitute  are 
added  until  the  bath  is  exhausted  and  the  material  then  worked  for  another  '/a  hour  at  the 
boil.  If,  however,  penetration  is  of  less  importance,  the  acid  may  be  added  at  the  commence- 
ment of  the  operation. 

Ladies'  and  children's  hats  need  not  last  as  long  as  men's,  and  therefore  the 
requirements  as  to  fastness  are  inferior;  on  the  other  hand,  it  is  necessary  to  dye  them  right 
through,  especially  so  as  they  are  often  used  unbound.  The  variation  of  shades  is,  in  this 
case  of  course,  a  much  greater  one,  than  for  men's  hats,  and  the  fastest  self  colours  such  as 
Red,  Blue,  Violet  and  Green,  and  a  great  many  fancy  shades  are  asked  for,  whilst  black  is 
of  minor  importance.  On  account  of  these  variations  of  shade,  it  is  essential  to  dye  the  goods 
exactly  to  pattern,  and  for  this  reason  bright,  well  penetrating  and  equalising  colours  are  used, 
which  are  fast  to  alkali. 

The  most  important  dyestuffs  are:  Patent  Blue  V,  L,  RBN  Cyanine  B,  Alizarine  Direct 
Blue  E3B,  EB,  Acid  Violet  6BN,  N,  5BF,  Alizarine  Direct  Violet  R,  Fast  Acid  Violet  RBE, 
RGE,  Victoria  Violet  4BS,  Naphtalene  Blue,  Amido  Naphtol  Red  BB,  6B,  Azo  Acid  Magenta 
G,  Orange  No.  2,  No.  4,  G,  Flavazine  S,  Victoria  Yellow  cone,  Naphtol  Red  O,  Victoria  Scarlet 
R,  and  for  black,  Azo  Acid  Black  3BL  extra  and  TL  extra. 


2° /„  Victoria  Scarlet  R 
15°/n  Glauber's  salt,  2"/o  sulphuric  acid 
2°/i>  Sulphuric  acid 


The  dyebath  is  prepared  with  15  —  30%  Glauber's  salt,  and  —  unless  the  bodies  contain 
acid   from    the   milling   process  —  3—4%  Sulphuric  acid;   after  adding   the  necessary  amount 
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of  dyestuff,  the  bodies  are  entered  at  100— 120°  F.,  worked  for  ''\i  of  an  hour,  then  the  tem- 
perature raised  to  the  boil  within  1ji  an  hour  and  the  goods  boiled  for  1  — 1"2  hours.  If  the 
hat  bodies  do  not  dye  through  well,  or  if  dyestuffs  have  to  be  used  which  do  not  equalise 
well,  such  as  Naphtol  Red  O  and  Victoria  Scarlet  R,  it  is  advisable  to  add  only  one  half  of 
the  acid  initially  and  the  other  half  after  boiling  for  half  an  hour,  which  will  help  to  complete 
the  penetration.     After   dyeing,    the  bodies  are  well  rinsed  and   finished  in  the  usual  manner. 

The  shades  obtained  with  the  above  mentioned  acid  colours  satisfy  all  demands:  their 
fastness  to  light  and  alkali  is  satisfactory,  and  they  withstand  decatising,  pressing  and  stiffening. 
Of  course  it  must  be  borne  in  mind  that  in  the  manufacture  of  ladies'  hats  these  finishing 
operations  are  less  severe  than  those  for  men's  hats. 

Finally,  we  must  mention  the  dyeing  of  fez.  The  production  of  fez  is  closely  allied  to 
that  of  ladies'  woollen  hat  bodies,  with  this  difference,  that  the  fez  is  not  obtained  by  the 
felting  of  loose  material,  but  in  this  case  a  fabric  of  actually  spun  threads  is  felted. 
The  milling  process  alters  this  fabric  in  its  appearance,  so  that  the  individual  threads  are  no 
more  visible,  but  appear  like  the  ordinary  felt.  The  dyeing  operation  is  carried  out  simi- 
larly to  that  of  ladies'  hat  bodies;  thick  fez,  however,  need  not  be  dyed  through;  in  most  cases 
this  is  not  even  asked  for  in  order  to  save  dyestuff. 

The  most  current  shade  for  fez  is  red,  which  varies  from  the  brightest  scarlet  to  the 
darkest  claret  shade.  Scarlet,  Victoria  Scarlet,  Brilliant  Croceine,  Fast  Red,  Naphtol  Red, 
Victoria  Rubine,  Claret  Red  and  Cloth  Red  are  principally  to  be  taken  into  consideration, 
which  colours  are  shaded  when  required,  with  Cyanine  B,  Naphtalene  Blue,  Orange,  Fast 
Yellow  etc. 
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The  Finishing  of  Piece  Dyed  Goods. 

When  describing  the  various  operations  to  which  dyed  piece  goods  are  subjected  after 
dyeing  and  washing,  up  to  the  making  up  process,  it  will  be  advisable  to  treat  them  from 
the  same  point  of  view  as  was  followed  in  discussing  the  preparatory  treatments  of  the  goods 
i.  e.  the  various  processes  will  be  dealt  with  as  far  as  they  exercise  their  influence  upon  the 
fastness  and  shade  of  the  dyed  goods. 

On  account  of  the  great  variation  in  the  quality  of  the  goods,  which  of  course  determines 
the  particular  finish  applied  to  them,  it  is  impossible  to  set  forth  all  the  particular  processes  to 
be  applied,  without  greatly  over-stepping  the  limits  of  this  work.  It  is  our  intention  to  mention 
only  the  general  method  of  finishing,  without  going  into  detail  as  to  the  processes  sometimes 
used  in  special  branches  of  the  industry. 

Many  classes  of  goods  are  only  carbonised  after  dyeing.  In  these  cases  the  carbonising 
takes  place  immediately  after  dyeing,  and  where  possible,  Sulphuric  acid  is  employed.  Colours 
which  do  not  withstand  Sulphuric  acid,  such  as  many  Alizarine  colours,  are  carbonised  by 
means  of  Aluminium  Chloride  or  Magnesium  Chloride. 

Sulphuric  acid  is,  however,  always  to  be  preferred  to  the  other  two  compounds,  as  they 
tend  to  impart  a  poorer  handle  to  the  goods.  Furthermore,  the  temperature  has  to  be  raised 
so  considerably  when  using  these  two  compounds,  especially  Magnesium  Chloride,  that  this 
might  easily  affect  the  wool  fibre.  Consequently,  for  goods  that  are  to  be  carbonised  after 
dyeing,  colours  are  employed  which  withstand  carbonising  with  Sulphuric  acid,  and  other 
dyestuffs  should  be  resorted  to  in  exceptional  cases  only.  For  details  concerning  the  carbon- 
ising process,  see  page  85.  It  is  unnecessary  to  state  that  after  carbonising,  the  goods  must 
be  completely  freed  from  acid  by  carefully  rinsing  them  with  water  and  neutralising  with 
Soda  or  Ammonia.  Thus,  in  the  carbonising  process,  regard  must  be  paid  to  the  fact  that 
the  colours  are  changed  not  only  by  the  action  of  the  acid,  but  also  by  the  influence  of  alkali; 
for  all  colours,  even  those  that  are  termed  fast  to  carbonising,  are  slightly  changed  by  this 
process. 

Whilst  light  piece  goods  are  generally  dried  after  dyeing  and  rinsing,  before  being 
passed  through  the  various  finishing  processes,  heavy  goods  are  generally  washed  thoroughly 
after  dyeing. 

The  washing  process  is  carried  out  in  a  washing  machine  provided  with  heavy  wooden 
rollers,  either  with  water  alone,  or  with  Fuller's  earth,  (to  which  is  sometimes  added  some 
Soda  or  Ammonium  Chloride).  This  energetic  washing  is  necessary  for  heavier  goods  in  all 
cases  where,  after  dyeing,  particles  of  dyestuff  adhere  to  the  goods  mechanically,  which,  if 
allowed  to  remain  in  the  material,  would  cause  the  colours  to  rub. and  bleed.  This  process 
is  especially  to  be  employed  for  all  Alizarine  colours,  for  several  Acid  and  Developing  colours, 
also  for  all  goods  dyed  in  the  vat,  and  finally  for  all  colours  which  somehow  show  a  tendency 
to  rub. 

The  goods  are  washed  in  Fuller's  earth  until  they  appear  clean,  i.  e.  until  all  particles 
of  dyestuff  are  removed  from  them;  they  are  then  rinsed  in  running  water  in  order  to  remove 
the  "earth"  from  the  goods.  We  may  here  draw  attention  to  the  fact,  that  for  many  colours 
an  excessive  rinsing  is  not  to  be  recommended;  for  example,  goods  dyed  in  full  shades  with 
most  Acid  colours,  continually  colour  the  rinsing  and  wash  liquors,  so  long  as  the  goods  are 
rinsed.  Therefore,  for  these  goods  it  would  not  be  beneficial  to  rinse  them  too  long,  as  the 
shades  become  lighter  without  showing  improved  fastness  to  rubbing;  in  many  cases  even, 
the  fastness  to  bleeding  is  perceptibly  decreased.  Practical  experience  has  shown  that  the 
fastness  of  many  shades,  viz :  those  produced  with  Acid  colours,  suffers  if  the  last  trace  of 
acid  is  removed  from  the  goods  by  rinsing  too  vigorously,  for  in  this  case  the  wool  substance 
begins  to  act  as  a  weak  alkali. 

For  many  colours  it  is  advantageous  therefore  to  add  a  little  Acetic  acid  to  the  last 
wash  water,  in  order  to  make  the  shade  faster  to  bleeding  and  to  restore  the  original  fulness 
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of  colour,  which  may  have  been  affected  by  long  continued  washing.  This  addition  is  especially 
to  be  recommended  for  most  of  the  Alizarine  colours  and  for  Acid  Alizarine  Blue  and  Acid 
Alizarine  Green. 

After  rinsing,  the  pieces  are  either  immediately  hydroextracted  or  treated  in  a  vacuum 
apparatus  to  rid  them  of  excess  of  water,  and  dried;  when  dealing  with  raised  goods  and 
cloth,  the  goods  are  hydroextracted,  the  nap  re-brushed  and  the  pieces  finally  dried. 

The  drying  is  frequently  carried  out  in  the  case  of  heavy  cloths,  by  attaching  the 
pieces  to  fixed  frames  and  allowing  them  to  dry  in  the  open  air  or  in  special  drying  chambers. 
Where  large  quantities  of  material  are  to  be  dealt  with,  stentering  machines  have  been  intro- 
duced instead  of  using  fixed  drying  frames,  in  which  the  piece  is  stretched  out  to  the  necessary 
breadth  and  held  fast  by  means  of  clamps  or  pins  and  is  conducted  over  or  between  heating 
plates,  drums,  etc.  etc. 

Lighter  goods  are  generally  dried  by  passing  them  over  one  or  more  of  these  cylinders, 
which  are  heated  with  steam. 

Many  colours  are  temporarily,  others  permanently  changed  during  the  drying  process, 
and  this  alteration  must  accordingly  be  taken  into  consideration  when  matching.  A  too  rapid 
drying  should  be  avoided,  not  only  on  account  of  the  alteration  of  the  colour,  but  also  because 
the  handle  of  the  goods  is  often  unfavorably  affected  by  it. 

The  finishing  processes  which  follow  immediately  after  drying,  viz:  raising,  brushing 
and  shearing,  may  be  passed  over  as  they  do  not  influence  the  dyed  result.  On  the  other 
hand,  many  classes  of  goods  have  to  undergo  a  singeing  process,  which  is  liable  to  alter  the 
shades;  this  is  no  doubt  to  be  ascribed  to  the  reducing  action  of  the  wool  fibre  on  certain 
colours,  under  the  influence  of  dry  heat.  It  is  advisable  therefore  not  to  use  colours  which 
are  affected,  e.  g.  Amido  Naphtol  Black  etc.  for  goods  which  are  afterwards  singed. 

The  next  process,  decatising,  is  carried  out  either  in  the  milder  form  as  dry  steaming, 
or  more  severely  as  wet  steaming,  or  in  the  still  more  severe  form  known  as  potting.  The 
decatising  process,  which  is  sometimes  repeated  several  times,  by  steaming  and  pressing  the 
goods  alternately,  serves  to  impart  a  sound,  solid  handle  to  the  material,  and  also  improves 
its  lustre.  The  steam  frequently  affects  the  shades  of  the  dyed  goods  during  decatising, 
the  influence  being  either  similar  to  that  of  a  reducing  agent  or  to  that  of  an  alkali. 

As  already  mentioned,  the  wool  substance  possesses  strong  reducing  properties,  and 
many  Azo  colours  are  therefore  apt  to  be  split  up  under  the  influence  of  steam,  which  is 
to  be  observed  in  a  complete  change  of  shade.  These  colours  are  therefore  not  suitable  for 
goods   which  are  to  be  subjected  to  a  strong  decatising  process  in  finishing. 

The  tendency  of  the  wool  substance  to  act  like  an  alkali  becomes  apparent  upon  all 
dyestuffs  which  are  sensitive  to  alkali  in  a  greater  or  lesser  change  of  shade,  or  in  loss  of 
depth,  especially  if  the  goods  are  freed  entirely  from  acid  by  thorough  rinsing.  Thus,  a 
severe  decatising  process  affects  the  shades  almost  as  much  as  if  the  dyed  goods  had  been 
treated  with  Ammonia  and  the  latter  been  allowed  to  dry  within  them. 

It  is  impossible  therefore  to  employ  dyestuffs  which  are  in  a  very  high  degree  sus- 
ceptible to  alkali  for  dyeing  goods  which  have  to  undergo  a  strong  decatising  process.  Since, 
however,  the  majority  of  dyestuffs  are  more  or  less  changed  by  alkalies,  so  in  decatising  also 
almost  all  colours  show  a  somewhat  changed  appearance.  These  alterations  always  take 
place  in  one  and  the  same  manner,  and  therefore  it  is  not  difficult  to  bear  them  in  mind 
when  matching  off;  a  little  experience  will  soon  enable  the  practical  dyer  to  gauge  the  change 
of  shade  during  decatising. 

Heavier  worsted  and  woollen  goods  are  often  subjected  to  the  wet  decatising  process 
or  the  more  severe  form  of  potting;  both  affect  the  shades  much  more  noticeably  than  the 
dry  decatising  process.  Since  in  both  these  processes,  boiling,  or  at  all  events,  very  warm 
water  is  allowed  to  act  on  the  goods  for  some  time,  it  is  clear  that  for  goods  which  are  to 
be  subjected  to  these  processes,  only  such  dyestuffs  are  to  be  employed  as  are  fast  to  water, 
and  are  not  stripped  off  the  fibre  during  these  operations.  We  have  enumerated  these  dj'e- 
stuffs  during  the  description  of  the  dyeing  methods  for  the  various  classes  of  materials,  and 
therefore  it  is  not  necessary  to  deal  with  them  further  at  this  juncture. 

13  III  e 
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In  order  to  impart  to  the  pieces  a  fuller  handle,  many  materials,  especially  lighter 
worsted  goods,  are  filled  with  finishing  ingredients,  consisting  generally  of  glue,  gum,  dextrine, 
vegetable  gum  etc.  to  which  are  also  added  weighting  ingredients  such  as  Magnesium  Chloride, 
Magnesium  Sulphate  and  similar  substances.  These  substances  are  applied  to  the  goods  on 
special  machines,  and  as  a  rule,  do  not  affect  the  shade.  Care  must  be  taken,  however,  that 
these  preparations  are  not  in  a  state  of  fermentation  when  applied  to  the  goods  and  also  to 
prevent  fermentation  from  taking  place  after  their  application,  for  in  that  case  the  shades  may 
be  affected  as  a  result  of  an  acid  or  alkaline  reaction. 

Goods  which  have  to  undergo  the  "waterproofing"  process,  consisting  generally  of 
treatment  with  Acetate  or  Formate  of  Alumina,  alone  or  in  combination  with  Soap,  or  of  a 
treatment  with  emulsions  or  solutions  of  oils  or  fats,  must  naturally  be  dyed  with  such  colours 
as  withstand  these  treatments.  The  same  rule  holds  good  also  for  the  treatment  with  tung- 
states  and   similar  salts,    which  are   used  in  order  to  reduce  the  imflammability  of  the  goods. 

The  final  finishing  operation  is  generally  the  "pressing"  which  is  carried  out  either  in 
hydraulic  presses  or  by  means  of  a  cylinder  press.  When  the  goods  are  pressed  in  the  cold, 
no  change  of  shade  takes  place;  on  the  other  hand  hot-pressing  is  apt  to  alter  considerably 
many  colours,  and  regard  must  be  had  to  this  change  both  when  selecting  the  dyestuff  and 
also  when  matching  off.  As  a  general  rule,  hot-pressing  acts  in  a  similar  manner  on  the 
colour  as  does  a  medium  dry  decatising  action. 

Strongly  pressed  and  decatised  goods  are  sometimes  finally  exposed  to  the  action  of 
steam  for  a  few  seconds,  in  order  to  counteract  the  gloss,  and  then  gently  brushed.  In  this 
treatment  the  material  loses  its  sensitiveness  to  water  and  rain-drops,  which  it  acquires  as  a 
result  of  strong  decatising  and  pressing,  and  at  the  same  time,  the  original  colour  of  the 
goods  is  restored. 
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Mishaps  in  the  dyeing  of  piece  goods. 

In  the  following  lines  we  shall  endeavour  to  describe  the  most  frequent  mistakes  in 
piece  dyeing,  their  cause,    and    also   methods   for  their  prevention  and  correction. 

If  different  pieces  of  one  lot  or  batch  vary  in  colour,  so  that  some  pieces  appear 
lighter  than  others,  the  cause  is  often  to  be  found  in  the  fact  that  the  various  pieces  contain  different 
qualities  of  material,  i.  e.  that  different  kinds  of  wool  have  been  used  for  their  manufacture: 
or,  if  they  do  contain  the  same  blend  or  mixture  of  wool,  that  they  have  been  subjected  to 
varying  preparatory  treatments  which  have  altered  their  capability  for  taking  up  colour. 
Especially  does  a  slower  or  quicker  milling  process  influence  the  capability  for  taking  up 
mordants  and  dy'estuffs.  In  a  still  greater  degree,  decatising  may  give  rise  to  differences 
according  to  whether  it  has  been  carried  out  with  dry  or  wet  steam,  or  for  a  longer  or 
shorter  time. 

These  differences  can  be  very  rarely  accounted  for  by  mistakes  in  the  dyehouse;  when 
this  is  the  case,  however,  it  is  generally  due  to  the  faulty  construction  of  the  dye  cisterns. 
For  instance,  if  the  liquor  is  brought  to  the  boil  more  quickly,  and  boiled  more  rapidly  on 
one  side  of  the  vat  than  on  the  other,  and  the  pieces  are  worked  therein  in  several  draughts 
close  together,  the  piece  which  runs  where  the  bath  boils  more  rapidly,  will  dye  darker. 
This  mistake  may  be  avoided  by  continually  changing  the  position  of  each  batch  of  cloth, 
and  better  still,  by  improving  the  heating  arrangement. 

This  variation  in  shade  may  also  be  produced  by  dyeing  batches  of  varying  lengths,  as 
pointed  out  on  page  94;  the  longer  batches  turn  out  lighter  in  shade  than  the  shorter  ones, 
when  the  two  are  dyed  at  the  same  time. 

Whatever  the  cause  of  the  variation  in  shade,  it  may  easily  be  determined  in  most  cases :  If  the 
mistake  is  occasioned  in  the  wool  milling  or  in  the  preparatory  treatments,  the  pieces  in  one 
and  the  same  batch  will  vary  in  shade;  if  the  mistake  arises  in  the  dyehouse,  the  various 
pieces  of  the  one  draught  will  correspond  with  each  other,  but  will  differ  from  those  of 
another  draught. 

It  often  happens  that  the  two  ends  of  a  piece  appear  darker  and  lighter 
respectively;  this  fault  is  frequently  caused  on  the  decatising  rollers  by  inefficient  deca- 
tising. The  inner  layers  of  the  piece  which  lie  immediately  on  the  decatising  cylinder 
receive  an  increased  affinity  for  mordants  and  dyestuffs,  because  during  the  steaming  they 
are  more  exposed  to  the  action  of  the  steam  than  are  the  outside  layers.  This  defect, 
generally  caused  by  insufficient  steaming,  is  usually  perceived  before  the  dyeing,  the  ends  of 
the  pieces  being  somewhat  darker  in  color. 

Darker  ends  may  also  be  caused  in  mordanting  and  dyeing,  by  careless  manipulation, 
when  in  stitching  the  ends  together,  the  one  end  of  the  piece,  is  allowed  to  dip  into  the 
ready  prepared  mordant  or  dye  liquor  for  some  time  before  the  whole  piece  has  been  run 
through  the  liquor.  The  dark  places  thus  produced  are  to  be  easily  distinguished  from  those 
due  to  inefficient  decatising  through  the  sharp  outlines  of  the  darker  shade. 

Dark  lists  are  a  frequently  occurring  mishap.  In  most  cases  they  are  caused  in 
the  preparatory  treatment  of  the  goods  by  allowing  the  pieces  to  hang  over  trestles  whilst  in  a 
wet  state,  during,  or  between,  the  operations  of  scouring,  milling  or  neutralising  after 
carbonising. 

The  pieces  should  never  be  allowed  to  hang  for  a  long  time,  especially  when  they 
are  saturated  with  washing  lyes,  Soda  and  similar  alkaline  ingredients;  such  hanging,  even 
when  saturated  with  water  only,  is  also  to  be  avoided,  because  the  draining  off  liquid 
always  changes  the  affinity  of  the  wool  to  the  dyestuffs  at  the  lists. 

Dark  lists  may  also  be  caused  in  the  dyehouse  if  the  goods,  after  mordanting,  and 
whilst  still  containing  mordanting  liquid,  are  allowed  to  lie  in  an  unwashed  condition  over 
trestles.  In  this  case  the  unfixed  mordant  drains  off  towards  the  lists,  where  thus  the  surplus 
mordant  becomes  fixed,  and  afterwards  darker  shades  are  produced. 
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Darker  coloured  lists,  due  to  the  same  cause,  may  also  be  produced  in  dyeing  with 
Mordant  and  Chrome  Developing  colours.  It  is  advisable  therefore  to  always  wash  the  goods 
immediately  after  mordanting  or  dyeing. 

Also,  in  the  above-named  cases,  the  goods  should  not  be  allowed  to  lie  in  an  unrinsed 
condition.  If,  in  cases  of  necessity,  the  pieces  are  to  be  allowed  to  lie  for  some  time,  they 
should  be  plaited  down  at  full  width  and  evenly,  on  a  table  or  flat  scray. 

Dark  lists  in  milled  goods  may  often  be  caused  in  the  weaving  process,  viz:  when  the 
lists  are  too  loosely  woven,  and  after  the  milling  of  the  piece,  appear  more  open  than  the 
main  body  of  the  piece. 

Finally,  dark  lists  are  often  occasioned  by  faulty  decatising.  If  the  pieces  are  not  evenly 
wound  on  to  the  cylinders  throughout  the  total  breadth  so  that  there  is  less  resistance  to  the 
steam  at  the  lists,  a  stronger  decatising  action  will  naturally  take  place  at  those  points,  which 
is  accompanied  by  an  increased  affinity  of  the  wool  to  mordants  and  dyestuffs. 

Light  lists  are  often  produced  by  similar  causes  to  those  producing  dark  lists.  For 
instance,  if  goods  which  are  intended  for  carbonising  are  allowed  to  lie  over  trestles  etc. 
after  impregnating  with  acid  and  hydroextracting  the  acid  becomes  more  concentrated  towards 
the  lists,  and  consequently  decreases  the  affinity  of  the  material  for  dyestuffs,  during  the  sub- 
sequent dyeing.  Another  cause  of  light  lists  is  to  be  found  in  the  fact  that  when  dyed  in  the 
rope  form  some  materials  have  a  tendency  to  curl  inwards,  when  naturally  the  lists  get 
insufficiently  penetrated.  This  difficulty  is  overcome  by  stitching  the  lists  together  so  that 
the  pieces  form  long  tubes,  and  dyeing  in  this  manner. 

Discoloured  stripes  running  exactly  in  the  direction  of  weft  or  warp  are  in- 
variably produced  in  weaving :  they  are  accounted  for  by  the  use  of  different  qualities  of  yarn  or  by 
the  fact  that  the  pieces  are  woven  either  more  closely  or  more  loosely  at  these  points. 
Singeing  stripes  also  run  almost  exactly  in  the  direction  of  warps ;  they  may  be  recognised 
by  examining  the  nap  of  the  goods,  which  is  shorter  here  than  at  other  places. 

Uneven  longitudinal  stripes,  showing  varying  depth  of  shade  often  arise  in  milling; 
they  are  due  to  the  formation  of  the  so-called  milling  creases,  when  the  goods  become  too 
hot  or  run  too  dry. 

A  similar  fault  may  arise  in  the  dyeing  process,  in  which  case  these  stripes 
are  called  heat  creases.  They  are  produced  by  dyeing  in  insufficiently  acidified  baths, 
especially  when  the  goods  are  wound  on  to  the  winch  or  thrown  over  trestles  etc.  and  allowed 
to  remain  there  for  some  time  in  an  uncooled  condition.  Heat  creases  are  also  easily  formed 
during  dyeing  when  the  pieces  are  too  tightly  sewn  together;  in  this  case  these  faults  begin 
at  the  seams  and  gradually  tail  off.  Heat  and  milling  creases  are  very  similar  in  appearance; 
the  latter  may  be  readily  recognised,  however,  as  on  examination  it  will  be  seen  that  the 
wool  fibres  have  been  felted  along  the  creases. 

Cloudy,  uneven  shades  may  be  caused  either  in  the  dyeing  or  preparatory  operations. 
They  are  easily  formed  during  dyeing,  if  the  goods  are  entered  into  the  mordant  or  dye 
baths  wetted  unevenly  and  insufficiently,  or  without  previously  being  wetted  out  at  all. 
Further,  they  are  formed  when  the  bath  is  heated  up  too  much  at  the  commencement  of  the 
dyeing  operation,  in  which  case  mordant  or  colour  rush  too  quickly  on  to  the  fibre,  and  cause 
faults  which  cannot  be  remedied  afterwards.  This  evil  occurs  mostly  in  dyeing  with  Alizarine 
colours,  since  these  are  fixed  very  firmly  by  the  mordant,  and  it  is  a  very  difficult  matter 
afterwards  to  obtain  perfectly  even  shades,  even  by  continued  boiling. 

Cloudy  shades  are  further  produced  by  the  careless  addition  of  dyestuff,  mordant  or 
developing  salts  e.  g.  by  not  sufficiently  reducing  the  temperature  of  the  bath  before  making 
any  subsequent  additions.  Furthermore,  colours  which  do  not  equalise  well,  are  apt  to  yield 
uneven  and  cloudy  results  if  the  baths  are  heated  up  too  rapidly,  or  if  they  contain  too 
much  acid. 

For  instructions  regarding  the  prevention  of  these  mistakes,  see  Vol.  I,  page  119.  Ali- 
zarine and  Chrome  developed  colours  are  best  thoroughly  boiled  with  Oxalic  acid  as  soon 
as  possible;  this  will  often  remedy  the  unevenness.    On  the  other  hand,  acid  dyed  shades  may 
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be  corrected  by  boiling  the  goods  in  a  neutral  bath  with  water  only,  or  with  the  addition  of 
Glauber's  salt.  Another  method  is  to  strip  the  goods,  by  boiling  them  in  a  warm  bath  at 
100—120°  F,  with  the  addition  of  Soda,  Ammonia  or  Ammonium  Carbonate;  this  method 
however,  must  only  be  resorted  to  when  others  have  failed,  since  the  quality  of  the  material 
is  always  somewhat  impaired  by  it.  A  better  method  is  based  on  the  application  of  Hydro- 
sulphite;  this  was  described  in  Vol.  II,  page  61,  under  the  stripping  of  shoddy.  Contrary 
to  the  above  mentioned  .alkaline  ingredients,  Hydrosulphite  does  not  impair  the  quality. 

Cloudy,  uneven  results  are  far  more  frequently  caused  by  bad  preparation  of  the  goods 
than  in  dyeing;  these  faults  can  very  often  be  traced  back  to  the  faulty  cleansing  of  the  wool. 
Attention  has  already  been  drawn  to  these  defects  in  the  description  of  the  various  prepara- 
tory treatments;  they  are  due  to  the  presence  of  fats  or  lime  soaps  which  are  left  in,  or 
formed  within  the  pieces  by  faulty  scouring,  inefficient  washing  after  scouring,  milling  and 
carbonising.  All  these  faults  have  been  dealt  with  on  page  83,  so  that  it  is  unnecessary  to 
repeat  our  former  remarks. 

Clear,  well  defined  spots  and  dark  stains  may  be  due  either  to  faulty  preparing  or 
faulty  dyeing.  Spots  are  produced  when  goods  which  have  been  impregnated  with  acid  (for 
carbonising)  and  hydroextracted,  become  sprinkled  with  water  or  drops  of  soap  or  soda  so- 
lution; also  through  handling  them  with  wet  hands  or  allowing  them  to  get  dry  in  odd  places. 
Spots  which  appear  in  regular  intervals  in  about  the  same  position,  are  generally  to  be  traced 
to  oil  drops  falling  from  the  shafting  on  to  the  pieces  during  weaving. 

Dark  stains  and  colour  spots  are  produced  if  the  dyestuffs  have  not  been  properly 
dissolved,  or  if  dirty  water  has  been  used  for  making  up  the  solutions.  Very  calcareous 
water  is  liable  to  cause  lime  salts  to  be  precipitated  in  heating  up  the  bath  which,  in  settling 
sometimes  precipitate  particles  of  dyestuff  also  upon  the  goods.  It  is  therefore  highly  desirable 
to  use  clean  and  purified  water. 

Difficulties  are  caused  frequently  by  mildew. 

These  stains  appear  as  lighter  places  and  in  carded  goods  as  bare  spots;  they  are  due 
to  fungi  which  grow,  under  suitable  conditions,  in  the  pieces,  if  these  are  left  lying  in  a  wet 
state  for  some  time.  These  mildew  stains  are  most  common  on  Indigo  blues  dyed  in  the 
fermentation  vat,  and  cannot  be  rectified;  it  is  therefore  imperative  to  obviate  their  formation 
by  attention  and  cleanliness.  These  fungi  frequently  start  cultures  in  the  cracks  and  crevices 
of  the  wooden  scrays  and  "horses"  on  which  the  wet  pieces  are  placed;  hence  in  many  dye- 
houses  all  these  utensils  are  covered  with  zinc. 

Speckled  or  "seedy"  results,  on  the  other  hand,  are  almost  exclusively  to  be  accounted 
for  by  faulty  manipulation  in  dyeing,  and  by  faulty  selection  of  the  colours.  Although  sometimes 
the  material  contains  wool  blends  which  incline  towards  this  defect  still  an  experienced  dyer 
will  mostly  be  able  to  overcome  the  difficulty  by  selecting  the  proper  dyestuffs  and  by 
regulating  the  dyeing  operation  accordingly.  The  precautions  necessary  to  obviate  this 
defect  have  been  fully  described  in  Vol.  I,  page  119.  On  that  occasion  we  also  discussed 
faults  due  to  bad  penetration,  which  are  likewise  to  be  attributed  to  mistakes  in  the  choice 
of  both  colours  and  dyeing  methods.  As  a  rule,  they  are  due  to  heating  up  the  baths  too 
rapidly,  and  boiling  the  pieces  insufficiently. 

Some  woollen  piece  goods,  especially  the  better  qualities,  frequently  have  a 
tendency  to  become  lighter  at  those  places  which  are  exposed  most  to  wear  and  tear  in  practical 
use,  for  instance,  at  the  button-holes,  seams  etc.;  although  seemingly  due  to  bad  penetration,  the 
reason  for  this  fault  must  be  looked  for  in  quite  a  different  direction.  This  can  easily  be 
proved  by  treating  the  faulty  places  with  solvents,  such  as  Alcohol,  Ether  etc.,  when  the 
lighter  parts  will  quickly  assume  their  regular  aspect  in  consonance  with  the  rest  of  the 
material. 

The  real  cause  of  the  defect  of  becoming  lighter  lies  in  the  abnormally  high  percen- 
tage of  fatty  matter  in  the  goods  (we  have  already  discussed  this  in  Vol.  II,  when  dealing 
with  Indigo  dyed  cloths).  These  fatty  substances  may  be  due  to  bad  wool  washing  or  to 
faulty   removal  of  the  lubricants  used  in   stripping  and   weaving.    The  various  operations  of 
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carbonising  and  dyeing,  free  the  fatty  acids,  which,  in  rinsing,  become  fixed  as  insoluble  lime 
salts.  These  fatty  acid  compounds  are  apt  to  make  the  cloth  shiny  under  the  influence  of 
pressure  or  continued  wear,  and  as  the  light  rays  are  reflected  from  them  they  will  appear, 
looked  at  from  afar,  rather  lighter;  examined  closely,  however,  —  overhand  —  these  lighter 
places  disappear,  and  therefore  it  is  clear  that  the  fault  cannot  be  due  to  bad  dyeing.  In 
fact  these  drawbacks  are  perceptible  neither  in  dyeing  nor  in  making  up  the  garments;  they 
only  show  themselves  in  wearing. 

In  order  to  obviate  this  disagreeable  effect  it  is  necessary  to  watch  the  scouring  process 
most  carefully  and  to  ascertain  that  all  fatty  matter  and  grease  is  thoroughly  got  rid  of,  both 
in  scouring  and  in  rinsing,  so  that  no  lime  salts  can  be  precipitated  upon  the  fibre.  (Vol.  II, 
page  61.) 

Another  defect  shows  very  perceptibly  when,  in  passing  finger  nails  or 
any  hard  object  over  the  goods,  light  marks  appear.  This  is  generally  due  to  the 
superficial  fixation  or  a  too  concentrated  application  of  finishing  ingredients. 

If  the  pieces  are  dyed  more  deeply  than  was  required,  this  mistake  can  be 
corrected  in  various  ways.  In  case  the  goods  have  been  dyed  with  equalising  Acid  colours  only, 
it  will  suffice  to  boil  them,  (if  necessary  with  another  white  piece),  in  a  bath  containing  Glauber's 
salt  and  Sulphuric  acid;  on  the  other  hand,  if  colours  have  been  used  which  do  not  equalise 
well,  the  stripping  bath  must  contain  Glauber's  salt  only,  and  sometimes  5%  of  Acetate  of 
Ammonia  or  l°/0  of  Ammonia  are  added  to  it. 

Colours,  however,  which  are  liable  to  go  on  to  the  fibre  very  rapidly,  and  therefore 
are  dyed  with  Acetic  acid  or  other  milder  additions,  cannot  be  stripped  so  easily.  In  this 
case  Hydrosulphite  is  used,  which  is  applied  as  described  in  Vol.  II  under  the  stripping  of 
shoddy.  The  bath  is  prepared  with  5  °/0  of  Hydrosulphite  NF  and  3  °/0  Acetic  acid  or  1.5  °/0  of 
Formic  acid ;  the  goods  are  entered  luke-warm,  the  temperature  gradually  raised  to  the  boil, 
and  the  pieces  stripped  by  boiling  for  1I$  an  hour;  finally  they  are  well  rinsed. 

Hydrosulphite  can  of  course  be  used  for  stripping  the  equalising  colours  as  well,  with 
the  exception  of  Indigo  Carmine;  it  also  serves  the  purpose  for  a  great  number  of  Devel- 
oping colours  such  as  Alizarine  Yellow,  Mordant  Yellow,  Chrome  Brown,  Chromotrope, 
Chromotrope  Blue,  Copper  Blue,  Copper  Black,  Acid  Alizarine  Grey,  Acid  Alizarine  Blue  Black, 
Acid  Alizarine  Black  R  and  Acid  Alizarine  Brown  to  reduce  the  depth  of  the  shades. 

The  other  Chrome  Developing  and  Mordant  colours  are  generally  not  affected  by 
Hydrosulphite;  if,  therefore  the  shades  are  too  dark,  it  is  necessary  to  treat  the  goods  in  a 
warm  bath  with  Glauber's  salt  and  Oxalic  or  Sulphuric  acid  in  order  to  partially  split  up  the 
colour  lake.  Alizarine  Blue  is  made  lighter  by  boiling  with  Bisulphite.  Alkaline  baths 
may  also  be  used  for  these  purposes,  but  they  are  not  as  a  rule  employed,  the  quality  of 
the  goods  always  being  more  impaired  by  alkalies  than  is  the  case  by  boiling  with 
Oxalic  acid. 
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Dianil  Fast  Red  I  30,  80,  121,  130,  131. 


Dianil  Orange  I  18,   121. 

Dianil  Pure  Yellow  I  16,  120. 

Dianil  Red  I  30,  121. 

Dianil  Violet  I  32,  121. 

Dianil  Yellow  I  16,  120. 

Diphenyl  Black  Oil  III  181. 

Dirty  Wools  I  8. 

Dissolving  of  Dyestuffs  I  115. 

Dry  Decatising  I  7;  III  89. 

Drying  Machines  III  193. 

Dyeing  in  Apparatus  II  13,  89;  III  7. 

Dyeing  Apparatus  for  Loose  Material  II  13. 

Dyeing  Apparatus  for  Slubbing  II  89. 

Dyeing  Apparatus  for  Yarn  III  7. 

Dyeing  of  the  Burrs  in  Milling  III  114. 

Dyeing  of  Loose  Cotton  II  70. 

Dyeing  in  an  Acetic  Acid  bath  I  113,  124. 

Dyeing  in  an  Acid  Bath  I  113,  120. 

Dyeing    in   an   Acid   Bath     and    Developing 

with  Metal  Salts  I  114,  127. 
Dyeing  in  an  Alkaline  Bath  I  113,  123. 
Dyeing  a  Neutral  Bath  I  114,  125. 
Dyeing  in  the  Vat  I  114,  142;   II  20,   94;  III 

16,  98. 
Dyeing  on  a  Mordant  I  114,  134. 
Dye  Stains  I  118;  III  197. 
Dyestuffs  for  goods  containing  Effect  Threads 

III  114,  149,  175,  176. 


Effect  Colours  on  Loose  Wool  II  57. 

Effect  Colours  on  Yarn  III  23. 

Effect  Threads  in  Buckskins   and  Melanges 

II  39. 
Effect   Threads   in   Gentlemen's  suitings   III 

114,  174. 
Effect  Threads   in  Ladies'   Dress  Goods  III 

149,  175. 
Effect  Threads,  Staining  of  I  4. 
Effect  Threads,  Two-coloured  III  176. 
Embroidery  Yarns  III  58. 
Ends  II  60. 
Eosine  I  72,  124. 
Equalising  I  117. 
Equalising  Capacity  I  120. 
Equalising  Cloth  III  126. 
Erythrosine  I  72,  124. 
Evening  Colours  III  142. 
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Facing  Cloth  III  126. 

Fancy  Shades,  Fastness  to  Light  III  139. 

Fancy  Yarns  III  58. 

Fast  Acid  Blue  I  54,  121. 

Fast  Acid  Eosine  I  56,  121. 

Fast  Acid  Green  I  70,  122. 

Fast  Acid  Magenta  I  56,  121. 

Fast  Acid  Phloxine  I  56,  121. 

Fast  Acid  Red  I  56,  121. 

Fast  Acid  Violet  I  54,  56,  121. 

Fast  Blue  I  52,  121. 

Fast  Blue  Black  I  52,  121. 

Fast  Brown  I  34,  121. 

Fast  Claret  I  32,  121. 

Fast  Dark  Blue  I  44,  52,  121. 

Fast  Mordant  Blue  I  88,  106,  130,  131. 

Fast  Red  I  28,  121. 

Fast  Yellow  I  18,  121. 

Fastness  to  Alkalies  I  11. 

Fastness  to  Carbonising  I  8. 

Fastness  to  Decatising  I  7. 

Fastness  to  Light  I  6. 

Fastness  to  Milling  I  11. 

Fastness  to  Perspiration  I  12. 

Fastness  to  Rubbing  I  5. 

Fastness  to  Soda  I  10. 

Fastness  to  Stoving  I  8. 

Fastness  to  Street  Dirt  I  11. 

Fastness  to  Washing  I  10. 

Fastness  to  Water  I  9. 

Felt  Dyeing  III  171. 

Fermentation  Vat  I  144;  II  20. 

Ferrous  Sulphate  I  180. 

Fez  III  191. 

Fibres,   Various  kinds  of,   their  Origin  and 
Behaviour  II  3. 

Finishing  Agents  III  193. 

Finishing  of  Goods  made  from  Shoddy  II  83. 

Finishing  of  Piece  Dyed  Goods  III  192. 

Finishing  of  Wood  Dyed  Goods  II  77. 

Finishing  of  Wool  Dyed  Goods  II  77. 

Flannel  III  25,  149. 

Flavazine  I  14,  120. 

Flavophosphine  I  14,  125. 

Fluorescent  Colours  III  59,   144. 

Formaldehyde  I  170. 
Formiate  of  Chrome  I  170. 


Formic  Acid  I  170. 

Full  Blue  I  62. 

Full  width  Washing  Machine  III  166. 

Fuller's  Earth  I  171. 


Galleine  I  106,  140. 
Gentlemen's  Suitings  Heavy  III  96. 
Gentlemen's  Suitings,  Lighter  III  114. 
Gentlemen's  Suitings,  Loose  Wool  for  II  39. 
Gentlemen's    Suitings    with    Effect  Threads 

III  114. 
Glauber's  Salt  I  171. 
Gloria  Material  III  174. 
Glue  I  171. 
Glycerine  I  172. 
Gravel  Earth  II  8. 
Greasy  Wools  II  8,  84. 
„Greiz-Grea"  Goods  III  149. 
Guernsey  Blue  I  62,  122. 

H. 

Hair  III  185. 

Hair  Hats  III  183,  185. 

Hair  Hat  Bodies  III  187. 

Hammer  Milling  III  87. 

Hardness  of  Water,  Determination  of  I  184. 

Hat  Bodies,  Gentlemen's  III  187. 

Hat  Dyeing  III  183. 

Hats,  Gentlemen's  III  183. 

Hawking  Machine  III  99. 

Heat  Creases  III  94. 

Hoechst  Vat  I  148;  II  23,  94;  III  16,  98. 

Hosiery  Goods  made  from  Shoddy  II  69. 

Hosiery  Yarns  III  49. 

Hosiery  Yarns,  Dyeing  of  Slubbing  for  II  127.. 

Hot  Water  Milling  I  9. 

Hydrochloric  Acid  I  172;  II  11. 

Hydrogen  Peroxide  I  175;  II  40,145;  III  10. 

Hydrosulphite  I  149,  153,  173. 

Hydrosulphite,  Bleaching  of  Wool  with  II  40. 

Hydrosulphite,  Stripping  with  II  61;  III  198. 

Hydrosulphite  Vats  1 147;  II  23,  94;  III  16,  98. 

I. 

Imperial  Blue  I  121. 

Increased   amounts   of  Glauber's  Salt  I  119. 

Indigo  I  108,  114,  151;  II  19,  94. 

Indigo  on  Loose  Wool  II  19, 
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Indigo  on  Piece  Goods  III  98. 
Indigo  on  Slubbing  II  94. 
Indigo  Yarn  III  16. 
Indigo  Substitute  I  68,  122. 
Indigo  Vat  I  152. 
Indigo  White  I  152.  ' 
Induline  Colours  I  113. 
Insolation  I  7. 
Instrument  Felt  III  171. 
Insufficient  Penetration  I  118. 

K. 

Klauder-Weldon  Apparatus  II  15;  III  7. 
Knittery  Shades  I  117,  197. 
Knitting  Yarns  III  58. 


Laces  III  42,  69. 

Lactic  Acid  I  136,  173. 

Lactoline  I  137,  173. 

Ladies'  Dress  Goods  III  126,  149. 

Ladies'  Dress  Goods  containing EffectThreads 

III  149. 
Ladies'  Goods,  Dyeing  of  Slubbing  for  II  109. 
Ladies'  Goods,  Dyed  in  the  Yarn  III  25,  30. 
Ladies'  Hats  III  185,  190. 
Ladies  Hat  Bodies  III  187. 
Lanoglaucine  I  96. 
Laundry  Blue  I  122. 
Leviathan  II  8. 
Light  and  Dark  Effects  dyed  in  the  Piece 

III  150. 
Lists,  Dark  and  Light,  in  Piece  Goods  III  195. 
Livery  Cloth  II  16. 

Logwood  Combination  III  116,  118,  128. 
Loose  Wool  for  Gentlemen's  Suitings  II  39. 
Longitudinal  Crease  Marks  I  118;  II  85;  III 

196. 

M. 

Madder  I  173. 

Magenta  I  125,  126. 

Magnesium  Chloride  I  173. 

Magnesium  Sulphate  I  174. 

Malachite  Green  I  78,  125. 

Marine  Blue  I  62,  122. 

Maroon  I  58,  121. 

Melange  Effects  II  69. 

Melange  Material,  Dyeing  of  Wool  for  II  39. 


Metanil  Yellow  I  121. 

Methyl  Alkaline  Blue  1  64,  123. 

Methyl  Blue  for  Cotton  I  62,  121. 

Methyl  Violet  I  76,  78,  125. 

Methylene  Heliotrope  I  76,  125. 

Methylene  Violet  I  125. 

Methylene  Yellow  I  74,  125. 

Mildew  Stains  II  85;  III  83,  197. 

Milling,  Acid  II  79;  III  88,  172,  184. 

Milling,  Alkaline  II  79. 

Milling  Blue  I  54,  121. 

Milling,  Fastness  to  I  11. 

Milling  Lyes  II  79. 

Milling  Machines  II  79. 

Milling  Scarlet  I  22,  121. 

Milling  Yellow  I  14,  120. 

Milling  of  Piece  Goods  III  87. 

Milling  of  Wool  Dyed  Goods  II  79. 

Mishaps  in  the  Dyeing  of  Loose  Material  II  84. 

Mishaps  in  the  Dyeing  of  Piece  Goods  III  195. 

Mishaps  in  the  Dyeing  of  Slubbing  II  139. 

Mishaps  in  the  Dyeing  of  Yarn  III  77. 

Mordant  Colours  I  114,  136. 

Mordant  Yellow  I  80,  98,  130,  131,  135,  140. 

Mordanting  of  Wool  I  136,  138. 

Mungo  II  60. 

N. 

Naphtalene  Blue  I  40,  42,  121. 
Naphtalene  Dark  Blue  I  42,  121. 
Naphtalene  Green  I  70,  122. 
Naphto  Rubine  I  32,  121. 
Naphtol  Red  I  28,  121. 
Naphtol  Yellow  I  14,  120. 
Nassovia  Scarlet  I  22,  121. 
Neutral  Blue  I  60,  121. 
Neutral  Violet  I  60,  121. 
New  Coccine  I  121. 
New  Magenta  I  76,  125. 
Nigrosine  I  52,  121. 
Nitric  Acid  I  174. 
Nitro  Colours  1   113. 


o. 


Oleine  I  175. 
Old  Dye  Baths  I  118. 
Olive  Oil  Soap  I  177. 
Opal  Blue  I  62,  122. 
Orange  I  18,  20,  121. 
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Orseilline  I  58,  121. 
Over-coatings  II  16. 
Oxalate  of  Ammonia  I  175. 
Oxalic  Acid  I  175. 
Oxalic  Acid  Mordant  I  138. 
Oxydianil  Yellow  I  16,  121. 


Pastel  Colours  III  147. 

Patent  Blue  1  66,  68,  70,  122. 

Patent  Green  I  70,  122. 

Patent  Marine  Blue  I  42,  121. 

Penetration  I  117;  III  197. 

Perspiration,  Fastness  to  I  12. 

Phenol  Phtaleine  I  176. 

Phloxine  I  72,  124. 

Phosphate  of  Soda  I  179. 

Phosphine  I  74,  125. 

Piece  Dye  Vat  III  91. 

Piece  Dyeing  lit  81. 

Piece  Dyeing  General  notes  on  III  93. 

Plush  III  166. 

Plush  for  Upholstery  Goods  III  166. 

Potash  I  176. 

Potash  Alum  I  176. 

Potassium  Bichromate  I  166;  II  61. 

Potassium  Carbonate  I  176. 

Potassium  Permanganate  I  176. 

Potting  Process  I  9;  II  81;  III  90,  193. 

Preparation  of  Wool  with  Tannin  I  157;  III 

150. 
Preparatory  Treatment  of  Wool  III  83. 
Pressing  II  81;  III  194. 
Printing  Colour  II  134. 
Printing  of  Slubbing  II  134. 
Protected  Lists  III  86. 
Pure  Blue  I  62,  121. 
Purple  Blue  I  62,  121. 
Pyrolignite  of  Iron  I  176. 

Q. 

Quick  Lime  I  169. 
Quick  Lime  Test  I  12. 

R. 

Rags  II  60. 

Red  I  121. 

Relative    Strength     of   Paste     and     Powder 

Colours  I  116. 
Removal  of  Wool  Grease  II  7. 


Resorcine  Colours  I  113,  124. 

Ribbons  III  69. 

Roccelline  I  28,  121. 

Rosazeine  I  58,  76,  121,  125. 

Rose  Bengale  I  72,  124. 

Rosolane  I  125. 

Rough  Hats  III  185. 

Rubbing,  Fastness  to  I  5. 

Rubbing  White  of  Cloth,  The  II  12,  III  197. 


Safranine  I  76,  125. 

Salt,  Common  I  170. 

Scarlet  I  26,  28,  121. 

Scarlet  crystals  I  28,  121. 

Scouring  I  10. 

Scouring  of  Piece  Goods  III  85. 

Scouring  of  Wool  dyed  goods  II  77. 

Self  Coloured  Goods  dyed  in  the  loose  wool 

II  16. 
Shearings  II  69. 
Shoddy  II  60. 
Shoddy   Finishing  of  goods   prepared  from 

II  83. 
Shoddy  for  Milled  Goods  II  62. 
Shoddy  Piece  goods  prepared  from  III  82. 
Shoddy  not  intended  for  Milled  Goods  II  69. 
Shoddy,  Yarns  produced  from  III  75. 
Shoe  Felt  III  171. 
Shot  Effects  III  176. 

Silk  Effects  Threads  in  wool  Goods  III  174. 
Silk,  Tinting  of,  in  an  Acid  Bath  I  5. 
Silk- Wool  I  156;  III  49,  58. 
Silk-Wool  Black  I  50. 
Singeing  III  193. 
Singeing  Streaks  III  196. 
Skin  Wools  II  8. 
Skirt  Edgings  III  69. 
Slubbing  II  88. 

Slubbing  for  Gentlemen's  Suitings  II  92. 
Slubbing  for  heavy  Milling  II  92. 
Slubbing  for  knitting  Yarns  II  127. 
Slubbing  for  Light  Milling  II  109. 
Slubbing  Printing  II  134. 
Soap  I  176. 
Soda  I  177;  II  61. 
Soda,  Fastness  to  I  10. 
Soda  Test  I  12. 
Soda  Vat  I  145. 
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Sodium  Acetate  I  162. 

Sodium  Bichromate  I  178. 

Sodium  Bisulphate  I  178. 

Sodium  Bisulphite  I  178. 

Sodium  Carbonate  I  178. 

Sodium  Chlorate  I  178. 

Sodium  Hydrosulphite  I  179. 

Sodium  Hydroxide  I  179. 

Sodium  Peroxide  I  179. 

Sodium  Phosphate  1  179. 

Sodium  Silicate  I  179. 

Sodium  Sulphate  I  179. 

Sodium  Thiosulphate  I  179. 

Soluble  Blue  I  62,  122. 

Sorting  of  Shoddy  II  60. 

Specific  Gravity,  Table  of  I  196. 

Speckled  Results  in  Piece  Dyeing  III  197. 

Spinning    Assistants,    Removal     of    II     77; 

III  83. 
Starch  I  179. 
Steeping  of  Yarns  III  3. 
Stock  Vat  I  147. 

Stoving  Colours  I  125;  III  49,  58. 
Stoving,  Fastness  to  I  8. 
Storing  of  Dyestuffs  I  115. 
Street  Dirt,  Fastness  to  I  11. 
Stripping  of  Pieces  III  198. 
Stripping  of  Shoddy  II  61. 
Stripping  of  Yarns  III  3. 
Sulphate  of  Aluminium  I  180. 
Sulphate  of  Copper  I  180. 
Sulphate  of  Iron  I  180. 
Sulphate  of  Sodium  I  180. 
Sulphur  I  180. 
Sulphur  Dyestuffs  II  69. 
Sulphur  Mordants  I  128. 
Sulphuric  Acid  I  180;  It  11,  60,  80. 
Sulphurous  Acid  I  182;  II  40,  108;  III  145. 

T. 

Tables  I  161-196. 

Table  Covers  III  171. 

Tannic  Acid  I  156,  182. 

Tanning  of  Wool  I  156;  III  150. 

Tartar  I  136,  183. 

Tartar  Emetic  I  183. 

Tartar  Substitute  I  183. 

Tartar  Substitute,  Carbonising  with  II  11. 


Tartaric  Acid  I  183. 
Thermometers,  Comparison  of  I  195. 
Thiogene    Colours   for  Dyeing   Cotton  II  69. 
Thybet  II  60. 
Tin  Chloride  I  169. 
Tournant  Oil  I  183. 
Transverse  Streaks  I  118;  III  83. 
Trimmings  and  Facings  III  126. 
Triphenyl  Methane  Colours  I  113. 
Turkey  Red  Oil  I  183. 

Two-shade  Effects,  dyed  in  the  piece  I  157; 
III  150,  177. 

u. 

Umbrella  Material  III  174,  180. 
Unevenness  in  Pieces  III  196. 
Upholstery  Material  III  42,  166. 
Urine  I  183. 
Urine  Vat,  Transylvania  II  19. 

V. 

Vacuum  Decatising  Apparatus  III  90. 
Vat  Blue  II  19,  94;  III  16,  98. 
Vat  Dyeing  I  114,  142. 
Vesuvine  I  74,  125. 
Victoria  Blue  I  60,  78,  121,  125. 
Victoria  Rubine  I  28,  121. 
Victoria  Scarlet  I  24,  121. 
Victoria  Violet  I  38,  40,  121. 
Victoria  Yellow  I  18,  121. 
Vigoureux  Black  I  96. 
Vigoureux  Brown  I  96. 
Vigoureux  Grey  I  96. 
Vigoureux  Red  I  96. 
Vigoureux  Yellow  I  96. 
Vigoureux  Printing  II  134. 

w. 

Warp  Streaks  III  83. 

Washing,  Fastness  to  I  10. 

Washing  of  Pieces  III  192. 

Washing  of  Wool  with  Alkalies  II  7. 

Washing  of  Wool  with  Organic  Solvents  II  9. 

Washing  of  Yarn  III  4. 

Washing  Machines  II  8. 

Water  I  183. 

Water,  Fastness  to  I  9. 

Waterglass  I  186. 
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Waterproofing  Machines  lit  194. 

Water  Purification  I  185. 

Webs  III  183. 

Webs,  Dyeing  of  III  186. 

Weft  Streaks  III  83. 

Weights  I  187. 

Weights  and  Measures  I  161. 

Wet  Decatising  I  9;  III  89. 

Woad  I  186. 

Woad  Vats  I  145. 

Wool  and  Silk  Material  III  174. 

Wool  Dust  II  69. 

Wool  Hats  III  183. 

Wool  Hat  Bodies  III  187. 

Wool  Plush  III  166. 

Wool,  The  Dyeing  of  —  for  Buckskins  and 

Melanges  II  39. 
Wool,    The  Dyeing   of  —  for  Self  coloured 

Goods  II  16. 
Wool  Washing  II  7. 
Wool  Washing,  Bad  II  84. 
Woollen  Felt  III  171. 
Woollen   Goods,  Better  class  —  for  Ladies' 

Dress  Goods  III  126. 
Woollen  Goods,  Lighter  —  for  Ladies'  Dress 

Goods  III  149. 
Woollen  Grease  II  7. 
Woollen  Laces  III  69. 
Woollen  Yarns  III  49,  58. 
Woollen  Yarns,  Dyeing  of  Slubbing  for  II  127. 
Worsted  for  Light  Milling  III  25. 


Worsted  for  Heavy  Milling  III  9. 

Worsted    Goods    for    Gentlemen's     Heavy 

Suitings  III  96. 
Worsted    Goods    for    Gentlemen's    Lighter 

Suitings  III  114. 
Worsted    Goods    for    Ladies'    Better    Class 

Goods  III  126. 
Worsted   Goods   for  Ladies'  Lighter  Dress 

Goods  III  149. 

Y. 

Yarn  Dye  Vats  III  5. 

Yarn  for  Coloured  Woven  Goods  III  30. 

Yarn  for  Embroidery  III  58. 

Yarn  for  Flannel  III  25. 

Yarn  for  Ladies'  Dress  Goods  III  25,  30. 

Yarn  for  Upholstery   and   Curtain  Material 

III  42. 
Yarn  prepared  from  Shoddy  III  75. 
Yarn  with  Silky  Feel  III  50. 
Yarns,  Fancy  III  58. 
Yarns  for  Heavy  Milling  III  9. 
Yarns  for  Hosiery  and  Washing  Goods  III  49. 
Yarns  for  Lace  III  42. 
Yarns  for  Soap  Milling  III  25. 
Yarns  for  Water  Milling  III  30. 
Yarns,  Treatment  of,  before  Dyeing  III  3. 


z. 


Zinc  Dust  I  186. 
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